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JULY, 1824. 


Article I. 

liiographiad Account of As.sessor John Gottlieb Gahn, 

the many illustrious names which have adorned the 
annals of chemistry during the last fifty years, there are few 
entitled to a more distinguished place than that of Gahn. Born 
in the most favoured district of a country which was in the ful- 
lest enjovjprient of its freedom, — the pupil of Bergmann, and the 
friend of Scheele, he is alike distinguished as a patriotic citizen^ 
and as a profound philosopher. Identified with the fame of 
these two celebrated men will Gahn’s descend to posterity, for* 
it was in their publications that his greatest discoveries made 
their first appearance ; and in the hearts of all his country^aifen 
will his memory live embalmed, by the recollection of his general 
philanthropy and public virtue. Nor w^as he less amiable in 
private life ; but, with the generosity of a liberal mind, he freely 
and frankly c ommunicated on all occasions the boundless store 
of information which he had acquired, or the practical applica- 
tion of tlie discoveries which he had made. By his improve- 
ments in the arts of mining and metallurgy, he increased the 
wealth, not less than the glory of his country ; and at this day, 
there is no name more admired, and at the same time more 
beloved, in Sweden, than that of .John Gottlieb Gahn. 

Oir the 1 7th of August^ 1746, at the Woxna Iron Works, in 
South Helsinglancib was born J, G, Gahn, son of Hanns Jacob 
Oiilm, Treasurer to the Government of Sto*ra Kopporiberg. In ^ 
his 15th year he had completed his pteparalory Education at the 
Gyipnasium of West^ras, and early in the year 1760, he com- 
menced his scientific studies in the Uaiversity of Upsala. His 
mind seems already, even at this period, to navA received the 
uias^towards those pursuits which continued theVstudy of His 
manhood and of his age, and which wil| long preserve his 
memory from decay. The wide liel4s of mineralogy and che- ^ ; 
mis try, of mathematics and meohaniail phU^ophy^, 
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2 V- ^ Biographical Account of J* G. Gahn. [July, 

engaged his youfag and eager spirit. He was one whose ardour, 
while it bore him rapidly forward, did not permit him carelessly 
to pass over any thing ; and that vivacity of disposition whicli 
directed his attention to so many and various objects in rapid 
succession, was but a guide to him, though it must have bewil- 
dered others. He was one of the few who can run and read, 
and turn to account, accidents, and even blunders, of the most 
fortuitous f'escription. 

Thus it liappened to him, while yet a pupil in the Academy, 
that*a specimen of crystallized caroonate of lime dropped from 
his lingers. It was of the variety which mineralogists term dog^s- 
tooth spar, and the fall shattered it into fragments. While 
gathering these up, Gahn’s attention was arrested by the 
appearance which one of them presented, and in which a portion 
ot‘ the original nucleus had been developed by the accident. 
This hint, which anothcT might liave neglected or misunder- 
stood, he immediately followed up; nor did he rest satisfied 
until lie had extracted by cleavage the rhomboid whiclr consti- 
tutes the primitive form of this mineral, from a great variety of 
its secondary^ crystals. Bergmann, to whom this observation 
and discovery were communicated, published, immediately after- 
wards, a Dissertation on the Forms of Crystals, which called 
<urth the well-merited admiration of men of science. But 
vhile Bergmann reaped this honour from his Essay, he had 
•omitted to mention, that it was the discoveries of the pupil, which 
had f uiwished the basis of all (he reasonings of the master. 

The next important service which the subject of this memoir 
rendered to science, was the investigation of the nature of tlie 
eartli of bones. In this discovery accident had no share; yet 
it too yielded the first-fruits of reputation to another than the 
true owner. It is indeed to be regretted that •in too many 
instances, Gahn suffered others to claim and to enjoy the reputa- 
tion of improvements which they had never made, and of merit 
which (hey haJ never earned. In this he was so negligent dur- 
ing his life, that, it is to be feared, many of his discoveries are 
at this moment ascribed to others, and can now never be vindi- 
cated for their real author. For this strange indifference to 
fame, permitting otliers to reap where they had never sown, it 
is not easy to account; thougn we have an instance of some- 
thing similar in the conduct of another celebrated chemist, JJr. 
Black, who, affer finding the tract, and clearing the way, to a 
most fascinating field of discovery, contented himself with sit- 
ting down at the barrier which his genius, had overthrown, while 
others passed iby, and gathered an easy harvest of reputation, ^ 

Previouslyno this period, the earth of bones had been univer- 
sally considered to i^e mi generis and peculiar. Gahu, however, 
succeeded in analyzing it, .and in establishing it to be a neutral 
salt, composed of pjfosphoric acid and lime. This is a disco- 
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very, the value and difficulty of which, none hut chemists tho^-* 
roughly \cquainted with the practicalUdepartment of their science 
can appreciate. It reflects, however, no little honour on the 
sagacity of its author ; and it has happened, at a period long 
subsequent to the time when the composition of this earth, as 
appearing in the animal kingdom, had become familiar to che- 
mists, that the same substance, occurring in the mineral king- 
dom, has been again and a^in mistaken for a new land simple 
earth, by analysts of considerable celebrity. 

Just about this time, Scheele had completed his investigation 
of fluor spar and its acid, and at the conclusion of the treatise 
w'hich he published on this subject, he informed Iris readers, 
that ** in addition to the discovery of a new earth, it was also 
in his power to announce to them that the earth of bones, instead 
of being an unconipounded substance, is phosphate of lime/' 
The general and ambiguous nature of this allusion to the disco 
very of Gahn, although wholly unpremeditated on the part of 
SeneeJ^, was the cause of the credit of it being immediately 
attributed to him ; especially as Gahn had not then so far com- 

f ileted his experiments as to consider them deserving of being 
aid before the public in a separate memoir. Nor did such a 
producti(^p of’ his ever after appear; for it was one of the cha- 
racteristics of his comprehensive genius, that he was ever reluct 
tant to commit any of his opinions or discoveries in a crude state 
to the press, and where others imagined that little material* 
remained to be investigated, he saw further, and still experienced 
a painful sense of imperfection. 

Gahn next succeeded in demonstrating the metallic nature of 
manganese, which he effected by exposing its oxide along with 
charcoal powder to an intense heat. This discovery, however, 
with many others of inferior moment respecting the more 
recently known metals, was never published by himself, but 
appeared originally in the chemical dissertations of Bergmann. 
Nor is there any one trait in the w hole character of our <memist 
more remarkable tliun that to which we have already alluded, 
his iiidiflerence to celebrity. He rarely, even in private, narrated 
in an unr^erved manner the progress of any of his discoveries, 
and the person to whom such a communication w^as made might 
regard it as the "Strongest evidence of his full and confiding 
fri^^jadship. The feeling of how much remained to» be done, 
appearing full before his penetrating eye, seems to have •over- 
powered too much ^ the satisfaction and complacency which 
ought to have resulteci from what had been accomplished. And 
^so forcibly did this sense of imperfection opprerss him,i that a 
mortiid delicacy has in too many iiistancesv depmed the world 
of the results of his unwearied research djp*ing the long period 
of fifty years. In all this time, 8cai:cely any publication of his 
appeared until he bad almost literally obeyed th^injuacrion of 
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the poet, in revolving it again and again in his mind, year after 
year. Yet advantageous ai the severe rule of nonum pirtemiitur 
in annum ” may be to poets and their productions, it is by no 
means applicable to philosophers and their discoveries ; and if 
the friends of Gahn had but been more generous in acknowledge 
ing whence they drew their own information, we must have 
been more heartily grateful to them for communicating it to 
others, and thereby, not unfrequently, securing a benefit which 
mi^ht else have perished. 

Besides those discoveries which resulted from the investiga- 
tions of Gahn, he conferred a favour of yet greater practical 
importance on science, in the improvements which he made as 
the means of prosecuting research. During his youth, the blow- 
i>iptj was little used bj- men of science, and its advantages werfe 
ess understood. That instrument, by which tliey are now ena- 
bled to make microscopic analyses in the dry W’ay, with a degree 
of precision then wholly unexpected, was in its rude state at that 
period, more used by the mechanic than by the chemist/' Cron- 
stedt and Engerstroui first discovered its imj)ortance in distin- 
guishing minerals by their various degrees of fusibility, and 
their several hiibitudos with fluxes. Next, Bergmann, by his 
excellent Dissertation dc Tube Fernnninatorio, ext uided the 
^knowledge of the instrument more widely, and explained its 
uses more fully to the l(‘arned world. Gahn ha<l been employed 
by this j)hilosopher to make the greater part of the experiments 
detailed in the Dissertation, and, I’rom that period, tlie improve- 
ment c»f every thing counected with the nature or management 
of the blowpipe, became one of his most favourite occupations. 
He enlarged, and at the same time defined, the uses of tlie seve- 
ral reagents; he added new ones ul’ great importance to 

their number; he invented or improved the varfous apparatus 
accompanying the instrurnent; and hy his almost intuitive saga- 
city in detecting the characteristics botli of simple bodies and 
of compound minerals, ho was enabled to point out at nnee the 
plainest and most efficacious means by which tliey may be db- 
covered and discriminated. A concise summary of directions 
for using the instrument was drawn up by him, an*d published 
in the second volume of r>erzelius’.s Elements of Chennstty*. ‘ 

Another importaut facility contributed by Gulin to the prose- 
cution oi'^esear.ch, deserves to be classed vvitlj that Just nucn- 
tionc?tl, and is, jieilraf>s, scarcely inferior to it in value. This 
was ilic invention of a balance, not mor^e remarkable for its 
extreme delicacy, than for the simjdiciVy of its construction. 
The latter it possesses in so remarkable a degree, that it 

may be easily constructed by any workman of even very mode- 
rate qualifications ;tand thus this elegant and indispensable 
instrument was placed generally within the reach of ail. A very 
copious desetiptiou it was written out by the inventor, a few 
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months before his death, and was inserted, with his permission, 
in the same work of Beraelius to which we have just aljuded. 

Such arc a few of the discoveries and inventions of Gahn ; but 
a^hough these may, perhaps, be the chief means of spreading 
his name abroad, they do mot form the character by which he is 
best known at home. To have a just idea of the man, one must 
he informed, that the sciences, however much the su|)ject of his 
fond pursuit, were not at any time his principal occupation, but 
merely formed an agreeable relaxation, in which he occasionally 
indulged, when lie could spare a few moments from his more 
serious avocations. Let us now trace the course of lys life as a 
man of the w'orld, and as a man of business, and glance at the 
public duties he had to discharge as a member of the represen- 
tative body of Burghers in Sweden, and we shall then feel how 
surprising is his eminence as a man of science. 

On the death of his father, he was left a young man, in narrow 
circun»taiices, which compelled him to direct his immediate and 
almost exclusive attention to the practice of mining and metal- 
lurgy. His mode of mustering* Ins profession was characteristic 
of tlie man. He v\as not satished, like many others, with a mere 
theoretic knowledge of its processes, but determined to acquire 
a thorouLjli acquaintance with them by personal experience. Ue^ 
therefore, associated with the ordinary miners, dwelt with them, 
and accommodated himself to their habits, and took an active 
share in all tlieir labours ; nor did he relinquish this yiode of 
life, imtil it ceased to make additions either to his knowledge, or 
to his experionco. 

In the year 1770, he defended at Upsala an academic ihesj?, 
entitled llemarks on Regulations for an improved System of 
Mauugeinent*in Iron Fouiuleries ; ’’ and in the course of the same 
year, he acquitted himself in the customary examinations 
respecting his metullurgic knowledge, with ability which 
received the umpialitied admiration of the judges. A few 
iqonths after tliis, he was commissioned by the College of Mines 
to institute a course of exper iments vvith a view to improve the 
method of melting copper at Fahhin. The consequence of this 
investigation was a complete regeneration of the wdiole systern, 
so as to gain mucli time and save much expense by the change. 
Till this period, the old reverberatory furnace was everywhere 
in use, in which a large proportion of llie fuel consumed was • 
altogether wasted. Gahn recommended a new consfrqction, by 
whicjuliis superfluous expenditure is avoided. It was immediately 
^ adopted, and coatinuSs at this day to be universally putf^lqyed. 

brom the intimate acquaintance which he ppssessed with 
evei^ subject connected with mining or with met^lurgj^, it may 
be imagined that Gahn now felt a strong desire tp have the 
4irection of a smelting work of hia owij. Thisj^jj however^ re- 
quired a capital which he had not at ; Jtmt hist 
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tion and talents easily procured for him a nartnership’in some 
extensive works at Stora Kopporberg; wnere he settled as 
superintendant* He had not remained long in this situation 
when an opportunity occurred, requiring all the experience and 
skill of which he was master. The contest for the independence 
of America had just about this period commenced, and as the 
application of copper to the sheathing of ships had then been 
but recently introauced, it may be remembered that some of our 
great merchants entered into extensive speculations on the arti- 
cle of copper, purchasing up the whole which was then in the 
country, end tnat many of them realized princely fortunes, by 
the prodigious advance at which they disposed of the commo- 
dity. The demand was great and sudden, the ordinary supply 
comparatively inadequate to the emergency of the case, and the 
scarcity and price of the copper rose proportionally. In circum- 
stances such as these, the smelters at Fahlun received an order 
for sheet copper and copper bolts for the sheathing of ships, of 
so great an extent, and called for by so early a day, that the 
men of greatest experience among them conceived its exe- 
cution to be chimerical. Gahn came forward in this emergency, 
and undertook, at his own risk, to execute the order within the 
4ime prescribed. He v/as completely successful ; thus at once 
supplying the w'ants of another country, and greatly raising the 
^reputation of his own. It may well be imagined that his firmness 
incoming forward on this crisis, though opposed to all the rest 
of his profession, and his success in proving that he had not over- 
rated his abilities, must have been highly gratifying to himself, 
and could not fail to bear his reputation through the country. 
From the year 1770, when Gahu first settled at Fahlun, down 
to 1785, he took a deep interest in the improvemtnt of almost 
all the chemical works in that place and the neighbourhood. In 
conjunction with the propriettirs ol‘ the co]>per mine, he esta- 
blished manufactories of sulphur, sulphuric acid, and red ochre. 
From the skill of the projector, these immediately became supo- 
rior to their rivals, on account of the excellence of the articles 
prepared in them, and they constituted for many yeuirs a source 
of great emolument to their proprietors. But although he thus 
directed his peculiar attention to the works uixler his own care, 
his improvf^ments up6n the whole economy of the smelting £yid 
refining of the ori^s, w^re calculated to be a source of riches to 
the country, not merely to the individual ; and Gahn accordingly, 
in a liberal and generous spirit, fostered the amendment of the 
processes in every chemical work in his nerghbourhood. It may ^ 
be said indeed/with truth, that there were few chemical matiu- 
factories, and in particular that there was not a sing^e work con- 
nected with the smelftng of copper, in the vicinity of Fahlun^ 
which did not receive thorough reformation, either from his 
scientific knovdedge, or from his practical skill. Among his 
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mechanical contrivances, we may mention here an ingenions 
piece of machinery erected under his superintendence at Awesta, 
for the purpose of laminating metals, by making them pass 
between cylindrical metallic rollers. 

Such eminence as this •could not fail to procure celebrity to 
Gahn, and conduct so generous on his part destroyed every 
trace of jealousy. Fame, in general, brings with it envy, 
because men too often become proud and assuming, in propor- 
tion as they become famous. As these qualities, however, 
formed no part of Gahn’s character, it is believed that few men 
have more enjoyed that mixture of attachment a;id respect 
which is called esteem ; and testimonies of this flowed in upon 
Gahn from every quarter. 

Ill the year 1780, the Royal College of Mines, as a testimony 
of their sense of the value ofGahn's improvementsin the general 
economy of their whole system, and of his successful discharge 
of evefy duty which had devolved upon him, presented him 
w'ith a gold medal of merit. In 1782, he received a royal patent 
as mining master. In 1784, he w'as elected a member of the 
Royal Academy of ^Sciences ; and, in the course of the same 
year, he was appointed assessor in the Uoyul College of Mines, 
ill which capacity he officiated as often as his other avocation^^ 
permitted him to reside in Stockholm. 

Nor can wx here omit another event wliich happened iq 
Gahn in the course of this year, since, if it he of littli;* note to 
him as a public character, it influenceil the w Role of his domes- 
tic happiness. It was in the year 1784 that his marriage took 
place, when he espoused Anna Maria Bergstrom, with whom 
afterwards during the long period of thirty-one years, he enjoyed 
a life of uniifterrupted domestic happiness. The fruits of this 
marriage were a son and two daughters. 

We have already adverted to llie deuvaiids w hich w^ere made on 
the Fahlun smelters for cupper for the sheathing of ships. All 
oopper, however, is not equally suitable for this end, and indeed 
some kinds of this metal whicii might serve excellently for 
almost any ordinary purjiose, if applied to this, undergo corrosion 
from the action of the sea w ater to such an extent, as to make 
them quite unfit to afford the protection which alone rendei-s 
them valuable. Out of these circumstaiifces a ca^e arose, in 
which the information and ability of Gahti found an extraordi- * 
nary opportunity for their exercise, and proved of signal service 
to his country. 

In the year 1773, he had been elected a chemical stipendiary 
to •the Royal College of Mines, and he continutd to hold this 
appointment till the year 1814. During the whole of this 
period, his information on every subject cAinected with chemis- 
try was confessedly so superior to that ^of his associates, that 
the solution of almost every difficult prSblem, ^remitted to the 
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portant one was thus coAinitted to Iiiiii, which occupied him 
during a series of ijjvcs ligations, prosecuted iu the years 180d, 
1804 ; and as the circumstances are interesting^ and the result 

} proved highly honourable to Galin, \ye shall make no apology 
or detailing them. 

It happened that the copper sheathing of a vessel, after a 
long voyage in the Mediterranean, had been corroded to an 
extraordinary extent by the action of the sea w^ater; and a 
strong but wholly unfounded prejudice had from this circum- 
stance arisen against the employment of Fahlun copper for the 
sheathing* of vessels. Gahii was commissioned to investigate 
whether there were any grounds for this prejudice, and to sug-» 
gest, if necessary, such alterations as might remove them. In 
the elaborate memoir which he drew up on this subject, he 
demonstrated, in the most decisive manner, that the Fahlun 
copper contained none of the pernicious admixtures, wiikih ren- 
der that metal subject to corrosion by sea w^ater. And as a 
singular proof of the truth of his conclusions, it deserves to 
be mentioned, that it was discovered upon examination, that 
the copper sheathing of the vessel iu <iuestion had not been 
jgbtained from Fahlun. * 

We have now glanced at a few of the benefits conferred by 
Gahn upon science by his discoveries; upon scientific men# by 
iiis inventions to facilitate their researches ; and upon his coun- 
try by his improvements in those arts which constitute so great 
a portion of her wealth. Hut we should still underrate the 
character of the man were w e to omit mentioning that he was 
besides a zealous guardian of the rights of his countrymen, in the 
representative body of which he was repeatedly a ^nember, and 
tliat in private life he was not mure agreeable to his friends by 
his urbanity and frankness, than useful to all by his enlighteneil 
humanity. In proof of the latter characteristic we may mention, 
that the first charitable institution for the maintenance of the 
poor at Fahlun was indebted entirely to his exertions for its 
establishment. ♦ 

The privileges entrusted to his more peculiar and local ^are 
were of no ordinary kiml. Being a member of the Mining 
Directory of Fahlun, he was by them returned to the represent- 
ative body\)f Bmghers in the Diets of 1778, 1809, and 1810; 
and in* the momentous discussions which took place in tliese tw^o 
latter years particularly, he wan always an active member of the 
Constitutional Committee* (Conslitutionolhokott). When it is 
recollected tha^ Dalecarlia in particular, and the whole mining ' 
districts of Sweden in general, remained, throughout a long suc- 
cession of ages, in tke unchanged possession of their ancient 
privileges and local constitutions, notwitlistanding the many 
surprising revolutions *VhicU have characterised the Swedish 
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govcmmejut from its remotest history down to the latest periods, 
It will at once be conceived that to CSahn were committed the 
most valuable and the most ancient privileges in Sweded, It 
was in the districts just mentioned, that the primitive race of 
men were found, whom njgitlier the steel of their enemies had 
subdued, nor their gold had corrupted, and who sallying -forth 
under Gustavus the Great, freed their country from ^e slavery 
of a foreign yoke ; immediately after which, they returned unal- 
tered by cities or by courts to their former laborious occupations. 
Services of this nature, which they more than once rendered to 
Sweden, joined to the great national importance of their occupa- 
tions, caused numerous privileges to be conferred on the body of 
miners in general; and, once conferred on characters so deter- 
mined, it was dangerous to talk of infringing on them. Such 
was the district with which Gahn in the l)iet was more imme- 
diately connected, and such were the privileges which fell to 
him mare especially to defend. And they Ibund a champion 
worthy of the trust ; for there is not at this moment one trait in 
Galiu's history which more endears him to his fellow country- 
men, than the ardour and the disinterestedness with which he 
defended as a Burgher their public riglits. 

For thft last twenty-live years of his life, his country made^ 
fre(|uent calls upon his information us a man of science, and 
upup his experience as a man of business. In 1795 he was, 
cnosen a member of the Committee for directing the, general 
Affairs of the Kingdom (Rikels Allmanna arenders beredning); 
in 1810, he was made one of the Committee for the general 
Maintenance of tlie J\)ur; in 1812, he was elected an Ajfttive 
Associate of the Royal Academy for Agriculture ; and in 
he became a^nember of the Committee for orgaaizing the Plan 
fiii* a Mining Institute. In 1818, he was chosen of the Com- 
mittee of the Mint ; from this situation, however, he was shortly 
after, at his own request, permitted to withdraw. 

^ In short, genius and tsileat seem never to have been better 
bestowed than on Gahn; for through the whole course of his 
longlife, it is difficult tg say, whether they procured tg him 

E eaier celebrity, or to Iiis country greater sidvautage ; whether 
i was more remarkable for ilie compreliension and scope of his 
views, or for the industry and research of his investigations. 
When the Board of Iron Founderies at Fuhlun instituted a- series 
of trials witli respect to the meltino' of cast iron in small fur- 
naces, the experimenters were deeply indebted to the advice and 
instruction of Gahn. • And when, moVe recently, another set of 
experiments relative to hydraulic machinery were prosecuted, the 
same aid was freely administered by the same hand. Thus we 
find Gahn distinguished as a philosophi&r in , exploring and 
unveflini; the relations pf nature ; we find him as a mechamcid 
genius, improving aud perfecting tl^e bb^pipe And the bubpee 
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to enable followers in th^ track of philosophical investimtion to 
clear a path for themselves ; we hnd him superintending the 
agricultural interests of his country, and increasing her revenues 
by the iniprovement and simplification of the process of smelt- 
ing the ores ; we find him guiding the charity of his country ; 
we find him in public the enlightened and zealous patriot, and in 
private, tire steady and agreeable friend, filling honourably and 
in happiness the relations of husband and of father. 

There remains only the end of such a man : it was qmiet and 
serene, the natural conseouence of a well-spent life. From the 
period of his wife’s deatfi, which occurred about three years 
before his own, his health, which had never been robust, visibly 
declined. Occasionally nature made an effort to shake off the 
disease, which, however, constantly returned with increasing 
strength, until, in the autumn of 1818, the decay became more 
rapid in its progress, and more decided in its character; and he 
gradually grew weaker and weaker, until on the 8th of4)ecem- 
ber of that year, a calm and peaceful death freed him from all 
earthly care. 

Let it not be supposed that in the above short sketch, we 
have been able even to glance at all the departments, of science 
^and art which own a benefactor in Gahn. Towards the close of 
his life, his taste, or rather passion, for chemistry and mechanics 
< became more and more decided ; but his many calls of j»ilblic 
duty rendered it impossible for him to indulge in these liis 
favourite pursuits. It is partly to this circumstance, partly to 
the extensive variety of subjects to which he turned his eager 
attention, and in all of which his constant aim was some end of 
practical utility ; and it is in part to be ascribed to his reluctance 
to publish any speculations not sufficiently matured to please his 
sensible and delicate mind, that in his death, the world at laige, 
as well the men of science as the men of business, have suf- 
fered a misfortune which is irreparable ; for his experiments 
were so various, and his notes and manuscripts so numerous, 
that it is too much to be feared none other than himself could 
understand either their arrangement or detail. Of the extent of 
the loss which is thus sustained, we can only judge by liie benefit 
which has accrued to so many sciences from the source now 
closed foit ever. Of his improvements on the blowpipe, we 
have ^tlready spflken ;* yet of Gahn’s mastery of that instrument, 
none, except those who saw him use it, can Judge ; besides this, 
the art of dyeing ; the preparation and application of varnishes ; 
the invention and improvement of implements and tools ; 8cc. . 
all occupied his attention, and received amelioration at his haAds. 
And again, are forcibly struck with a feeling of wonder, that 
the same man shouTd be thoroughly master of so many, so 
various, and so exten^ve departments of science and art, at one 
moment* To &um up the whole, we may safely say, that he was 
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alike 6mH|||nt as a practical chemist aiyi mechanic, as a patriot 
in public, and a friend in private life, as presiding over the inte- 
rests of the miner and of the farmer, and in fine as the guardian 
and overseer of the large family of his native poor. It will not 
indeed be eas'/ to find ano^er, whose talents nave been at once 
more brilliant and more useful, who has been more admired and 
more loved by his country, than John GotUieb Gahn. • 
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Astronomical ObscrvationSy 1824, 

By Col. Beaufoy, FRS. 

Bnshei/ Heath, near Stanmore, 

Latitude 5 37' 44*3" North. Longitude West in time 1' 40*93'', 

June 9. O^cultation of a small star by the moon. Im-| gy 
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Additional Remarhs on the Older lied Sandstone Formation^ or^ 
Groiipy of foreis^n (icologists, and the Carboniferous Series of 
the En<x/ish. By Thomas Weaver, Esq. JVIRIA. MRDS/ 
MWS/MGS. lliVlBl. 

(To the Editor of the Annals of Philosophy.) 

SIR, Tortvcorth^ June \, 1824.. 

The rapid progress that geology has made within someyeaiis 
past, may be mainly attributed ; tirst, to the greater precisium 
introduced into the researches of geologists, and the consequent 
greater accuracy of tlieir descriptions ; and secondly, to the. 
comjiarisons wliich they ha\e thus been enabled to draw betvveeui 
classes and groups of formations, in ditterent parts of the wodd:.. 
The ground-work lias thus been laid for correct generalization... 
Most of the errors that have crept into geology have confeissedijhr 
proceeded *froni a hasty desire of deducing general inferences 
iVomlinp^fect or merely local data, without taKingthat cnlai;ged 
view of the subject, which, comprising all the modified, details, 
observable in difierent countries, secures alone a safe^Bouudatio^n 
for legitimate induction. The spirit of iuquiiy*whidi.Iias*gon«: 
forth has led to discussion, and to that conflict o£ opinion iia 
which zealous minds s^re prone to engage, when instigated by a* 

• sincere desire of eliciting the truth. Continental English 
geologists thus mutually assist in elucidating the positions of 
each other. An instance of the kind may ^perhaps,, be founddn 
the more exact determination of the relative position, .characters^ 
and organized remains of the muschel*kal^ and ^adersandslein 
of Germany, and other parts of the Continent, ftoni, wiiich^ so 
f ar as they have lately been investigated, there a^ears reason to 
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think that tliey constitute formations that are distin||^rQm« ^nd 
wholly wanting in, the geological series of Englan* being in 
the order of succession interposed between the new red sand- 
stone and the lias limestone. For the clearer developm^jut of 
this position, so far as it has proceeded, we are in j^reat degree 
indebted to the active researches of Dr. Bdue. Further 
researches, however, seem to be required before this questioq 
can be considered as satisfactorily and definitively settled, inas- 
much as the terms muschel-kalk and quudersandstein have both 
been avowedly very loosely applied in different parts of the 
Continent, lint at present, 1 confess, I rather lean to the view 
of the subject entertained by M. von Humboldt and Dr. Bou('\ 

The preceding remarks may not appear wholly inapposite as a 
preliminary to what 1 am about to oner. 

In presenting in an English dress, and in a compendious form, 
a Selection from the Annales des RTines of a number of very 
valuable geological memoirs, Mr. De la Beche has perfi>rmed a 
most acceptable service to the British public; and the inlerest- 
ing geological map of I’Vance and of the adjoining countries, 
constructed by 31. Oaialius (rilaJloy, and prefixed to the work, 
forms a very appropriate introduction, being also convenient as 
a subject for general refVrenee. The book, 1 doubt not, will 
shortly be, as it iustiy deserves, in the hands of every British 
geologist. 

In this map, 31. Omaliiis dTIalloy has distributed the whole 
of the formations, which <’onstitiile tlie crust of tin? globe, into 
six groups, which (taken in an ascending order) are as follows : 

1. The primordial, comprising the primary and Iransitioa 
rocks. 

2. The todte llegeudc or red sandstone group. 

3. Comprising tlie zecli>tcia (iuagn(*siiui limestone), new red 
sandstone, muschel-kalk, (juadersaiuLstein, and oolite 1‘ormation. 

4. The iron and urecn sand, and chalk formation. 

5. The forniatioiis posterior to the ciialk, whose aqueous origin 
is not doubted. 

6. Comprising all basaltic and trachytic rocks, aud the pro- 
ducts of existing volcanos. 

In this order of arrangement, the todte liegende or red sand- 
stone group (occupyWig the jjosition of tlie carboniferous series), 

• is distinguished by Mr. Uu la Bechc botli on the map, and gene- 
rally througliout the work, as identical with a new red sandstone 
conglomerate. Yet the documents contained in this book alone 
not only afford a direct cdnfiitatioii of that statement, but it w ill 
be seen that in the construction of the text, Mr. De la Bechais, 
on this point, at variance w ith himself. 

It is important tha^ this subject should be placed in its true 
light, for where authorities are balanced against each other, it 
becomes the more necessary that facts alone should be allowed 
to preponderate ‘ 
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It might indeed be supposed from the stnicthre of the map ‘ 
that the gWup in question was intendQ4 by its author to rejire- 
sent the carboniferous series ; and such will clearly be found to 
be the case, if we compare the corresponding coloured districts 
with the memoirs ^hich tend to elucidate them, whether relat- 
ing to France, or to Germany. See the memoir of M. Omalius 
d^Halloy in illustration of his map ; that of M. de Bonnard on 
the Geology of the Western Part of the Palatinate ; ^f M. von 
Hoff on the Thuringcrwald ; of M. Beaunier on the Coal District 
of St. Etienne ; of M. Le Chevalier du Bose on the Coal Mines 
of the Basin of the Aveyron.’*' 

It will be sufficient for our purpose if we confine oli^attention 
to tile memoir of M. de Bonnard on the Palatinate, selecting 
such parts as bear immediately on the question, and adding a 
few observations. 

P. 220, et seq. The mountainous country on which I pro- 
pose to offer some geological remarks, is limited on the west 
and nortli-west by the course of the Brems and that of the Nahe 
on the south by the frontier of France ; on the east by the pro- 
longation of the V^osges chain to the foot of Mont Tomierre; 
lastly, on the north-east by a curved line passing within the 
limits of ihe small towns of Gaelheim, Alzey, Wuellstein, and 
Creutznach.” ^ 

On the left batik of the Nahe, and at a short distance from 
its bed, the. schistose and compact quartzite formations com-' 
mence, which form the mountains of the llundsruck. On the 
right bank, and also at a short distance from the river, are situ- 
ated the coal measures and red sandstones of the Palatinate.^* 
The llundsruck, bounded by the Rhine, the Moselle, the 
Sarro, and the Nahe, forms part of the great schistose zone 
w hich is prohfnged from the department of the Ardennes across 
the north of Germany, and wdiich appears in a great measure 
composed of transition rocks. The red sandstones of the Pala- 

* In a fonner memoir on the Nortli of France and tJie adjacent Parte of tlic Ncther- 
lantU ^.Journal des Clines, vol. xxiv), M. OinaUus d'JIallny had erroneously applied 
the tcnti rothc todtc liegcnde to t!)C gypHe<?us and saliferous red sandstone which iS 
found in liuxefnburp, extending toward the Sarre, &c. But in the present map, and in 
the nicjnoir ^ which it is accompanied, the saliferous or new red sandstone is placed in 
its correct p^ition, w hile the term rothe todte liegende is employed in the appropriate 
i rcrrnan sense. 

There is, liowcver, unfortunately, one great inconsistency in the map, upon whidi 
3Mr. De la licche has justly remarked ; the carlwniferous sefies of the nortn of France and 
of the Netherlands being, in conformity with the fonner view of J\I. O. d^Halloy 
(.Journal dcs JUines, vol. xxiv), included in the transition series. 

It is also to be regretted that in the construction of the map, so important a group as 
the carboniferous series should in several ca.se» have'becn wholly omitted, e. g. in Cteri 
* inan](, in the tract extending from the Hartz to the bonks of the Saale, that adjacent to 
the river Ruhr; in France, on the lioire between Angers and Nantes; at St. Litry, 
south-west of llayeux, &c. Their distinct introduction, wherever oinitted, would hdtt 
^ded to the value of the map, however small the sciJe Slight have been. The same 
indeed may be said of other group, the scale of which^ as omitted, must also necessaiiljr 
Imve been small* 
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' tinate join on the E those which constitute the mountains of the 
whole northern part of the Vosges, the eastern slope .of which is 
rapid, but which gradually defines to the W toward the coun- 
try which especially forms the subject of this notice* In this 
chain, the granite, long hid beneath the secondary rocks, ap- 
pears for the last time between Landau and Annweiler; it there 
forms near Alberschweiler an isolated niouiiiain, in which the 
granite rqjck is seen to pass into porpliyry. This mountain rises 
in the midst of tlie red sandstone that surrounds it, and which 
immediately rests upon it. Proceeding from this j)lace toward 
the N to the foot of Mont Tonnerre, or toward the W to Sarre- 
bruck, rpd sandstones and quartzose conglomerates are only 
found, the w'hole of which is commonly known by the name of 
tlie red sandstone formation. They are covered, but only in a 
few points, in this direction, by horizontal shelly limestone 
(muschel-kalk), as at Bischmissneiin, near Sarrebruck, or by 
limestone and marly clay, as in the environs of Deux Fonts, or 
by gypsum placed between the red sandstone and limcjitone, as 
at Omersheim, between Sarrebruck and Bliescastel. ISot far 
from Sarguemine, on the right bank of the Sarre, is situated the 
small saline of Relchingen, near the limit common to the red 
sandstone of the Palatinate, and the horizontal limestone of 
, Lorraine. Still more west, the red sandstones envelope the 
southern part of the coal measures, are prolonged on the let't 
, bank of the Sarre, to and beyond the environs of Treves, and 
even penetrate on ^lie right bunk of this river, into the basin of 
the Breras and its confluents. They are also, in some points, 
covered with horizontal limestone, as at Nalbach (two leagues to 
the north of Sarre Louis), at Wahlen (between Mergiz and 
Wadem), &c. It is probable that this great mass of arenaceous 
rocks comprises the two formations of red sandstone, known in 
Germany by the names of rothe Iiegeudf* and bunter-sandstein 
meaning by the former, the ancient red sandstone, and by the 
latter, the new red, or variegated, or saliferous sandstone. That 
such is the interpretation to be given, the preceding description 
has partly tended to show, the old red and new red sandstones 
appearing in some places in direct contact with each^other, and 
the new red sandstone partly overlying also tlu3 coal measures* 
But the relative position of the old red sandstone itself is com- 
pletely established by what follows. 

The coal measures form a zone which extends from SW to 
NE, 26 leagues in length, from the southern bank of the Sarre, 
a little below Sarrebruck, to beyond the Nahc in the environs of 
Sobernheim. The breadfh of this zone of coal varies from four, 
to seven leagues, according as it is more or less confined by the 
two chains between which it occurs* At about a third of its 
width, it is traversed* by a band of the red sandstone formation, 
which constitutes soi^ elevated summits, among others that of 
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Hocherberg, near Waldmohr, and which divides the coal • 
measures into two basins very different from each other/’ 

The southern coal basin, which steds its waters into the 
Sarre, belongs to the best characterized and richest coal 
measures. The general direction of its beds is SW and NE. 
On the N and E it would appear that this formation rests upon 
the red sandstone that surrounds it, and whose beds appear in 
some places on the banks of the Blies, near Neunkircl^en, to the 
SE of Ottweiler, to dip beneath the coal measures. These are 
principally composed of alternating beds of argillaceous schist, 
slaty clay, and schistose sandstone, in which are observed nume- 
rous impressions of ferns and other plants common to this 
formation ; of micaceous sandstone, or coal measure sandstone ; 
and of argillaceous and quartzose conglomerates. The formation 
contains good and numerous beds of coal worked in the envi- 
rons of Sarrebruck, and also beds and abundant masses of earthy 
carbonate of iron ore, in the nodules of which are sometimes 
remarke^l impressions of fish, particularly in the upper part of 
the coal measures, as in the environs of Lebach. Ihis forma- 
tion also contains, but only between its upper strata, beds of 
compact limestone, grey or black, with a splintery fracture, and 
sometimes a schistose structure. On the SW the coal measures 
dip beneafli the red sandstone, and are found by traversing the , 
sandstone ; ” being overlaid, as it would appear, by the new red 
or saliferous sandstone. 

The northern or Glane coal basin, which principally com- 
prises the banks of the Glane and its confluents, sheds its 
waters into the Nahe. No general direction can be observed in 
the stratification of its beds. The most southern coal beds, 
which are the best of the whole basin, incline to the N, and thus 
appear to reston the band of red sandstone which separates them 
from the Sarre coal basin ; but more on the N, the beds of coal 
worked often incline nearly parallel to the slope of the moun- 
tains that contain them, and the general disposition of the beds 
appears to lie determined by the inequalities in the surface of an 
inferior rock situated at a slight depth. In this basin, beds of 
compact limestone, of a dark colour, occur very frequently in 
the midst of the schists and conglomerates, and even in many 
places appear (near Wolfstein, Hothseelberg, &c.) beneath the 
whole coal formation. They resemble those met with in the 
western part of the basin of the Sarre, placed there between the 
upper strata of the coal measures. But the principal mass of 
the Glane coal formation is often formed of argillaceous schists, 
^with little or no impressions, and commonly alternating with 
schistose sandstone; but the variety of sandstone especially 
known by the name of the coal measure sandstone, is rather 
mre. A coal almost always dry and of ball quality often occurs 
in these rocks, forming in each mountaiq one, or at most two 
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' small beds ol* d few inches thick, ih general situated near the 
surface. The coal is nearly always immediately covered, and 
also sometimes divided into two beds, by a limestone of a ddll* 
yellow or blackish-brown, or presenting different mi^ttures of 
these two colours ; so that in numerous mines the coal and 
limestone are worked together. Bituminous schists have also 
been observed in fhifj formation, sometimes presenting impres- 
sions of fish penetrated with sulphuret of mercury. On its 
north-eastern limit the coal formation is covered in the environs 
of Alzey by horizontal limestone, which extends on the N and 
E to the banks of the Rhine belonging, as it appears, to the 
formations posterior to the chalk. 

The preceding description by M. de Bonnard shows distinctly 
that in the tract which forms the subject of his memoir, we have 
the old red sandstone supporting two coal basins ; in the north- 
ern of which, or that of the Glane, the carboniferous limestone 
not only appears in many places forming the immediate base of 
the coal formation, but is also interstratified with the cRal mea- 
sures, then commonlv serving as tlie immediate roof of the coal. 
In the southern, or tbe Sarre coal basin, on the other hand, the 
carboniferous limestone occurs only between (he upper strata of 
the coal measures. iS"ow% this extensive carboniferoiis series is 
•'distinguished on M. Omalius dTlalloy's map, and in his memoir 
as (he (odte liegemle or ancient red sandstone group, including 
^the coal measures, quite iu conformity with the German sense 
of that term.*^ Indeed Mr. l)e la Bcche himself cannot avoid 
admitting (see the note, p. that the old red sandstone sup- 
ports the coal measures of the i^ulatinato, thus invalidating his 
own position on the ma}) and elsewhere, that the todfe liegeiide, 
or rothe liogende, group den</tes a new' red sandstone conglome- 
rate, I think it needless to pf>iut out the repeated instances of 
this misconstruction of the term in otluT parts of llie W’ork, 
since what has been said admits of general application. I will, 
therefore, merely add, tliat iu thus applying the icnii //rw red 
sandstone coiiglorncratc to the auciettf red sandstone group of 
Werner (wdiich includes the coal tracts^, a violence is done to 

* See tlic construction of Frcic^leben and of other Oennan auttiors on this subject iu 
the Aunahof Phihsophii for Aug. aiitl 31ay, ^ 

See also the memoir of M. von Hoff in JUr. De la Ucebe's Selection, p. 92, where, 
after describing the primary* and traoNition Tock^ of the 'Omringcrwald, he proceeds 
thus: — lhofe.'conglyinerati*N, and rmcaccouxs or quan/ose red sandstones (/ 
rot/ies wul graves livgcndc)^ which to{i;elher coi»p(*se thefornmtion named red sandstone, 
considered the nawt ancient of the sec<»ndary (floetz) formntions, are the most extensively 
spread of all the rocks in the J'huringcrwald ; and p. IhS, “ The coal formatloti of 
the Thuringerwald api>ears to hclon];, as a suhordinate member, to the preceding,’* 

If we combine also die valuable dcscriptiim gi\tn by iM. de Ihinnard, of the primary * 
and transition tracts of the Hurt? (p. ^7:1 of the Selertion), with Freie»leben^ 

ftceount of t!ie carbon ilVrons seiies of the Ilartz nr»d the adjacent districts (as abstracted 
by rae in the numbers of tli# Annafs o f PliUosophy referred to almvc), the geological 
succession of the primary transition, and carhonifertms scries, wfll be found as obvioua 
there as it is in M. von lioff’^alescription of tlic Thuringerwald. 



1824.] Older Red Haitd&tone Formation^ J7 

nature; wliilc in the construction of the term rothe todic li6- 
gendc, a double error is committed ; namely, a positive one, in 
applying it at all to the \veisslicgeu3e (the calcareous, or new 
conglomerate, the lowest bed of the alpine or magnesian lime 
stone), an error sufficiently exposed by Freiesleben (vol. iii, p 
239) ; and a negative oite, in not applying it where alone it is 
strictly due ; namely, to the red sandst^e ol the carboniferous 
series in general. It follows that the r(we todte liegende and 
por[>hyry of the Synoptical TaUe of Mr. De la Beche, are both 
superiluous and out of place, the todte liegende being, as already 
repeatedly observed, but an adjunctive deKsignation of the red 
sandstone of the carboniferous series, and porphyry occurring 
both among the coal measures and in the old red sandstone. 

It will be seen from the memoir of M. de Bonnard, that the 
carboniferous series of the Palatinate is also associated with 
trap rocks, maintaining in this respect likewise its analogy to 
the same series in other countries. 

The )j)orphyry of Mont Tomierrc, See. upon which this carbo- 
niferous series reposes on its eastern conhues, appears to be of 
jjriinary origin, containing veins of tin and other metals. Near 
Alberschw Oiler the porphyry passes into granite. 

Frenclf geologists have generally, until very latel}’, been iiv 
the Jiabit of referring the carboniferous limestone and "the old red 
sandstone to the transition series, and hence tlie former lias bceu 
designated by them as transition limestone, and the latter as a 
grejwacke. 'rheiueiuoirofM.de Bonnard, and the map and 
memoir of vM. Ouiulius dTIalloy, arc indicative of more correct 
view's. That their t'onntr persuasion may have been mainly 
intliienced by the declaration of M. von iiuuiboldl, respecting 
the Imglish iiaibouiferous limestone and old red saiidstone, 
appears very probable.^ The opiiuou of this distinguished 
naturalist respecting the Dei by shire limestone appears to have 
been adopted at a very early period, before its relations had 
been well ascertaiue<i ; and with respect lu the old red sandstone 
of* Herefv)rdslure, cunsideied by him us transition or greywacke, 
it has evitkmtly been confounded with the veal transition red 
sandstone of that county. Indeed M. vou Humboldt expressly 
states (p. 107 and loO of the Fssai), that the transitioa red 
sandstt)ne of May Hill, the traiisilion limestone of Longhope, 
the old red sandstone of Mitchel Dean, and the mountain lime- " 
stou(3 above it, are but repetitions or alternations of the seme 
sandstone and limestone, all behmging to the transition series. 
This is a view, however, that will not receive support from any 
'British geologist ; and that the two latter formations are essen- 

• See tlie Traite de (KogiiOMC of IVI. d’Aubuisson, § Si56 ; and tlie Essiaisur 

le Gisemeni dc» Roches dans lesdeux ileimsph^res, of ihclkironAlexauder von 
boldt, passim. 

Nm Seriei, vol . viii . c 
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tially distinct frorii the two former, will, I trust, be made suffi- 
ciently evident in a paper mine, which w^ill appear in the con- 
cluding part of the first volume (New Series) of the Geological 
Transactions, now in course of puVdicution. That the opinion 
of M. von Humboldt is altogetner founded in misconception, 
paiticularly of the language of Prof. Buckland, must, 1 think, 
clearly appear from tlia following extracts : — 

The ol(fred sandstone of Herefordshire of Mr, Buckland, 
placed below the transition limestone (mountain limestone) of 
Derbyshire, is a transition sandstone, as has been very well 
indicated by this excellent geognost himself, in his Memoir on 
the Structifre of the Alps'** (Annals of Philosophy/, June, 1821); 
in which Prof. Buckland is made to say directly the reverse of 
what he intended to express ; namely, that some foreign geolo- 
gists (especially of the French school) had erroncovsli/ denomi- 
nated as greywacke and transition limestone the old red sand- 
stone and carboniferous limestone of the English, which, on the 
contrary, are but the leading members of a totally different series ; 
namely, of the carboniferous, or, in other words, of the g/v///</c 
formation de girs roiiii(\ Had M. von Humboldt himself had an 
opportunity of studying the relative i)Ositi(m, characters, and 
freedom from fossil shells, of the old red sandstone of the British 
^Isles, it is impossible that he could Irave avi)ided recognizing it 
as representing neither more nor less tlian the fundamental j)or- 
'lion of the cavboniferons tracts. His (nvn language indeed may 
be adduced to prove this, being directly at i.>>sue with his former 

J iosition : the red .>andstune formation (meaning the carbt)ni- 

erous series, see Dr. Bone sur TEcosse, p. d7{i), which occupies 
the greater ])orti<>n of Ireland, is common in the north of Ger- 
many, in the Black Forest, and in the \^osgt*s.'’ t Now these 
tracts all belong to |)reciselv the same seii(\s as tlii correspond- 
ing tracts of Great Britain, and the old red sandstone of the one 
has just as much pretension to a transition character, or the 
name of greywacke, as the otlier. 1 may on tins occasion ailvert 
to the extremely loose manner in whicli the term greywacLt^is 
employed by many German geologists, v\ho are apt to include 
sandstiHie in this d(‘signaiion, when found in the* transition 
period, and, as it a()pcai's (though unintentionally), when found 
out of it, e. g. ill the (»id lod saiuKtone. If we are to speak a 
, language that shall alwa\s he iulclligihle, it bi'ccmes necessary 
that each term shoulcl retain its own peculiar signilicuiitm. A 


♦ P, 157 oftlie Kn^ai. Le vt^ux gtvs tvu^t (old ml sandstone clu Herefordidiire) 
lie 51. Huckland, pla<‘t' sous Ic c^tlcaire dc traiisiiimi (inountaiii limestone) dts l>eiby- 
sljire, est un gms du terrain intcnurdiairc, coimncnt exccIU'iit ^tV^noste 2*a tmybien * 
indi(pu*lui-m«*inp dans son 5Ienioin* sur la Structure des Alpes/' 

'f P. t?Ig. lia formation degri'*s rouge qui ronstitue la majeurc j>ariie de Plrlande, 
et qui cst ni commune dans ? Allemagnc septenirioiiale, dans la Korel-noire et dans U*» 
Vosjecs, manque (de meme que la fonnutitm dcK imi-phyres) presque cntii'renient dans 
hautcti Alpes de Suisse^^^ 



0/fIei' lUd Sandstone Vormatiouy £^r 


1824.1 


19 


second misconception of the language of Prof. Buckland is no 
less remarkable. # 

The ntw red conglomerate of Exeter is the red sandstone of 
French mineralogists, ov lodle liegendc of German mineralogists; 
It is the first secondary (Hoetz) sandstone ; that is to say, the 
sandstone of the carbonif erons iracty which is intimately con- 
nected with secondary porphyry, and ^r^ce the latter is called 
the porphyry of the red sandstone.” * But the poSition of Prof. 
Buckland is directly the contrary ; namely, tliat the red conglo- 
merate of Exeter does not at all belong to the carboniferoiis 
series, and is altogether of an origin posterior to it, and hence 
denominated new. With respect, ho\vevcr, to the real period, to 
which the red conglomerate in the vicinity of Exeter may more 
appropriately be re ferred, sliould its connexion there with the 
amygdaloidal tra}) be ascertained beyond dispute, I confess I 
should rather side with the opinion of M. von Humboldt ; 
namely, that both belong to the carboniferous series. But 
slioulS there be no such decided connexion, it may yet appear 
that the amygdaloid belongs to the transition tract of dial coun- 
try, and the conglomerate itself to the gypseous or new red sand- 
stone, that is known to j)revail in that part of the kingdom. 

I have more than once found it necessary to show, that 
English geologists have uiisimderstood the true import of 
older red sandstone group, or rothe todte liegende, of German 
authors; and additional evidence of this ficl is to be found hi 
the construction put upon these terms throughout the very inte- 
resting and important work of 31. von Humboldt, ^ee in parti- 
cular the tirst division of the Terrains Secondidres, p. 2Uo, et 
seq. from which, in addition to |>receding extracts, 1 select only 
the following : — “ It is ditlicult to assign a general type for the 
order of the*di<ierenl be<ls which constitute the great formation 
of coal, red sandstone, and poi|ihyry (with interposed beds of 
amygdaloid, greenstone, and limestone). The coal appears 
most commonly below^ the n d sandstone, and sometimes it is 
<widently placed either in this rock or in the porphyry. This 
last sentence appears more particularly referable to certain parts 
ofGermatiy, where only a portion of the carboniferous series is 
displayed, e. g. in Thuringia ; but from such merely local facts 
no general inference can be. drawn. Sometimes the great 
deposit of coal is not covered by porphyry and fed sandstone 
sometimes it occuiiies great basins buifouncTed by Iifils of red 

* P. 157. Le noxm au conghma'af roMij< (ncw red conglumeratc d'Exeter) est Ic 
pres rouge des niineralogistcs francois, ou iodu mle des niineralogistes Alleitiands ; 
e’est le premier gres du terrain secondaire, e’est a dire Ic grws du terrain hoiiiller, qui 
CHt^ntiinement lie au porphyre secondiiire, appele pour cela porpbyre du gres rouge.** 
See also p. l!?05. 

+ P. ^09. II est difficile d^assigner un type g^^neral a I'ordrc des differentes ns«kes 
qui constituent la grande formation, La houille pfroit le plus souvent au-dessous 

du gres rouge ; quelquefois elle est placae ^videinmcnt ou daais cette rochc ou daus le 
jjorphyre.” 
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saficlstonc and porphyry, and presents in its roof only alternating 
beds of slate-clay and carbonated shale^ the former containing 
numerous impressions of ferns. Thin beds of coaly shale, beds 
of quartzy sandstone passing into granular (juartz, of large- 
grained conglomerate (coal measure conglomerate), and of fetid 
limestone also, are met with in the midsit of the slate-clay before 
the coal is attained/’* 

On the oUier hand, it is equally certain, that Continental 
geologists have misconceived, in some instances, the purport of 
the language employed by Taiglish writers. Hence has arisen a 
double confusion ; >>lien, after all, if the language of each had 
been correctly apprehended, there would have been as little 
discrepancy in description as lliere is in the appearances of 
nature, since the facts themselves are perfectly reconcileable to 
each other. 

To attempt to clear away dilliculties and dispel obscurity is 
both an irksome and ungratolul task ; aiid the love of trutli 
alone has impelled me to it. if it shall be found tJiat I ha\e 
in any degree succeeded in throwing u I'h arer light ufxui a com- 
plicated subject, uiy ])iU|)tK>e will be fully answered. The 
researches of\M. ( 'onstant Prevost, an ( nilncnt French gef»Iogist, 
and F]MG>S. wliu is at present engaged in examining the geolo- 
<^cal relations of this country witli a critical eye, will, I have not 
u doubt, conduce to tlie same desirable end. 

I have upon former uc'casions remarked, that all the esta- 
blished relations of the »ld ltd saiid>toiK‘, cai honift rous lime- 
stone, and coal 1‘ormution, to i nch other, as iuundt.Ml uj>on the 
rest'arcln*s and deseriptioUN of uatiiralists in ddiertmt countries, 
provu that they rousinute group ot tlie smm; era ; yet vary- 
ing much ill tlie modeN ul' tlieir asstHuatioii, heiiig found ni 
one tract distinct from, and in another mort: or less inlerstratihed 
with eac‘h otln r. Tim tdllowing \icw’, whieli may be of sonu* 
value ill ref rence to piactieai and economical purposes, will be 
found to embrace a sumiuaiy of those relations. 

1. Old red .sand.'^tom*, carbonift rvjus limestone, and the coaf 
formation, in separate and distinct succes^lbn, not inters tratifual 
upon their seveial csuilines ; t*. g. the general cast*, in Irel;/nd. 
This may be consideri tl as the distinct, type of the scries. 

N. B. Tlie bed of saud.'stone and conglomerate, found in some 
tracts interposed 4ielv\ ecu tlie Imiej^tune and the coal measures, 

* P. *207. Sou\ent 3v j;rand dep4>t dc houiUe n\‘Nt paN rmnmrt dc porphyte cl de 
gres rouge. St)uvent il est pl^tcr daifnlen basins cutourC}< do collijics dc gres roujiic tf;t de 
porjdiyrc, et n'offre dafis u»ii <pic dcs <'4»udies .ilternitnlcs d'lirj^le sclustcuse (schic- 
ferthon), taiitdt j^ris blcuatrc, tendres ct reioplits dVmprcinU s de Itmgcrcw, tamot dan- 
pactes, carbureo* (biundx'hiefer) ci pyritcuscs. Dcs niinrei! strsUcH <legrf*« ebarbonneux 
<kt>hlen^chicfe^■, do <jua;tzeux passant Jiu quart*/ grenu, de roDgloiiienit .1 gros 
Iragmcns (stcinkolilcn-congloincrat), ct dc culcuuc fetide, se reiicuntrent au iiiiUeu du 
ijchiefierthgn avaiit qu’on atteigiir lu houilk.*’ 
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and designated in England as ikiQ^dlktone-grit^ is wanting in 
Ireland. 

N. B. This peculiar application of the term millslone^^grit is 
bad as a distinction, since a similar compound is generally found 
in beds in the fundaniehtal or old red sandstone, and in some 
countries also frequently interstratified with the cpal measures, 
e. g. in Cjenuauy. 

2. A base of old red sandstone, supporting limestone, which 
alternates with sandstone, a considerable bed of the latter, wdth 
conglomerate, forming the immediate foundation of the coal 
measures, whicli arc distinct; g. the Gloucestershire south 
coal basin. 

N. B. The more common coal bearing measures are in this 
}»asin separated into a lower and an upper series by an interven- 
ing thick bed of reddish sandstone, locally known by the name 
of Permanf-sio/tr. 

N.^i. A similar occurrence, on a larger or smaller scale, is not 
uncommon in Germany, and when the red sandstone thus occurs 
immediately under tlie magnesian or alpine limestone (w ith its 
calcareous or new conglomerate, the 'K'eiss/iegende)^ it is known 
liy the yame of todte liegende, or rotlie liegende, or rothe todte 
liegende, in the same manner as (hose terms are applied to tfie 
fundamental red sandstone when also directly covered by tl]e 
calcareous conglorm’rate and magnesian limestone. But the 
term rothe todte liegende has also been often erroneously 
ap|)li('d, as already noticed al)Ove, to the calcareous or new con- 
glomerattj itself.^’ 

3. A base ol* old red sandstone, supporting and alternating' 
with some beds of limestone, succeeded by a coal formation, 
composed, m an ascending order, as follows : 

a. Of coal moa«iiires alternating w ith limestone, and wdth red- 
dish sandstone, the coal being inconsiderable in quantity. 

/n Productive coal measures, alternating with numerous beds 
t)f limestone. 

♦ ]VI. von llmnboiat coircctly du'tingiiishcs tlic wcissliegcntle, as tlic bed which 
intervcnc'S between the coal formation and the z-cchstcin, or magnesian limestone (see p* 
224 t)u‘ Essat). It thus c(>r^c^ponds with the calcarco-magnesian, or new Conglome- 
rate of England, ajjpearing as its only representative. 

On the <»ther Imnd, however, both M. von Humboldt and Or. Boue of die 

zeelistein, or magnesian limesUme, as (iccuning sometijnes interstratified the coal 

measures. This is a position utterly at variance wnth all experience in the British Isles, 
and seems quite untenable, if we consider that the calcareous conglomerate, or weisslie- 
gende, is commonly found in an uneonfonnable position, overlying both the coal 
measures, and the carboniferous scries in general ; being tlie first member of a new 
series; namely, of the gy|)seo.saliferous. In the instance quoted, «. g. in Lower 
Silesia (p. .^4, 213. &.c.) it is true that, in the year 18C2, M. von Buck considered die 
limestone in question as zcchstcin, and as such as of an origin posterior to, and placed 
above the coal formation ; but M. von Baumer in ISlO^early Showed that this lime- 
stone was repeatedly interstratified with the coal measures, and therefore not zechstein ; 
and certainly no two series can be generally more di&timct from cafch other thftn the car- 
boniferous ^d the gypseo-saliferous scries. Other inshnees citdd) ptohdbljr rest upon 
no securer foundation than misconception, or fallacious descripdo^^. 
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r. Coal measures, abuncUnt in coal, but free from limestone. 

E. g. in the Scotch great coal tract. 

4. A base of old red sandstone, supporting limestone, which 
not only constitutes tlie foundation ot the coal formation, but 
alternates with the coal measures, often forming the immediate 
roof of the coal seams : e. g, the Glane coal basin, described 
above. 

5. A base of the same old red sandstone, supporting a coal 
formation, compovsed, in an ascending ordtjr : 

a. Of productive coal measures alternating with beds of sand- 
stone conglomerate. 

Ik Of coal measures alternating with limestone. 

E. g. the Sarre coal basin, described above. 

N, B. The coal measures of this basin are overlaid on the W 
and S by the new red or saliferous sandstone ; so that if tlie 
series of coal measures be continued in that direction, and 
tow ard which they dip, they are withdrawn from obserhition. 
Could we follow them, it appt'ars not improbable that the suc- 
ceeding coal measures might be found free from limestone. But 
b(! this as it may, it is remarkable that in fhis coal lield, the 
greatest number of the coal seams are found above the fimda- 
flieiital red sandstone, and beneath the limestone bearing strata, 
being tliiis directly connected with the former. 

* The carboniferous series of all countries, w'hose members are 
complete, will probably be found referable to one or oilier of 
the preceding modes of association. In addition to those 
which relate to the alternation of the carboniferous limestone 
W'itli the coal measures, may lie cited analogous appearances in 
Silesia and Hungary, as descril><;d by MiM. von Kaumcr and 
Beudant, The New' Continent also presents, it sehnis, similar 
relations; c. g. in the coal formation of the Ohio, in the great 
basin of the Alississippi, wdiere coal seams are represented as 
occurring both above and beneath the limestone.* 

The preceding examj)les refer to tracts w here all the memberh' 
of the series are present ; but in some districts, the carbonife- 
rous limestone is found altogether wanting, the coal ‘formation 
being directly connected with the old red sandstone; white in 
others, both the limestone and old red sandstone being absent, a 
^simple oaal/ormation is only met witlu But in all cases, the 
series, .wliether complete or incomplete, reposes either on tran- 
sition, or on primaiy tracts, or on both of these conjointly. 

The occasional association of trappeau, amygclaloidal, and 
porphyritic rocks, both separately with the individual members, 
and conjointly with the series in general, is now too well knoVvn 
to require more than the simple notice of the fact. 

See the Account of an Eepedition from Pittsburg to the Rocky Mountains in 
1819 and 18S0, by Edwin JaihcsS, Botanist and Geologist to the Expedition. lion^on, 
1823 . 
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Art. IV. ^Corrections in *Right Ascension of 37 Stars jof the Q%een 
vmh Catalogue. By James South, FRS.* 
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Article V. ^ 

F 

New Inveslisaliou of ihe Chemical Composilion of Red Silver 
Ore.* By P. A. v. Bonsdortf. 

Tn coiist^qiience of the analysis of red silver ore by Klaproth 
and Vauquelin, this mineral has l)een considered as a cdhipound 
of siilphiiret ol* silver, sulphuret of antimony, and oxide of anti- 
inonv. Klaprotli’s last analy>is of this mineral from Andreas- 
berf^" (Beitrage, v. 197) makes its constituents as follows : 


Silver 60 

Antimony 19 

Sulphur 17 

Oxygen 4 


^ loo 

But both in this analysis, and in the ()thers made upon the 
same mineral, although the (|uanlities of constituents obtained 
were uueciual, no })osiuve proof was obtained of the presence of 
oxygen, or of oxide of antimony. It was merely concluded that 
the great loss sustained during tlie analysis was owing to the 
presence of oxygen* In this way Vauquelin reckoned the whole 
loss, which was about l*i per C(*ut. as oxygen. And Klaprotli, 
for the same reason, reckoned 4 or 5 per cent, of oxygen in his 
dilferent analyses, l.hit as the lesult of these analyses do not 
agree with any atomic proportions; and as both the existence 
and amount of the oxygen still depend upon imperl’ect and 
uncertain evideiict?, 1 was in hoj)(*s that a new" analysis might 
not be destitute tif all interest, lii l^rof. ller/.elius’s laboratory, 
1 lately enjoyed a fortunate opportunity of undertaking the ana- 
lysis (d'tlu* dark red sit\er ore from Andreasberg ; and I propose 
in this pai)er to give an account ol‘ the analytical experiments 
whicJi 1 uiidertuok, and of tlic result of them. 

The first attempt was ti> extract the supposed oxide of anti- 
mony from tin? mineral by means of dilute muriatic acid. Picked 
specimens of the ore were i educed to the finest possible powder, t 
and digested with muriatic acid, rendered so weak as not to be 
al)le to decompose sulphuret of antimony. This degre^^ of dilu- 
tion was determined by means of a paper (Tippecrih acetatQ of 
l(?ad ; but it w'^as found that the acid when thus diluted W'Ould 
dissolve nothing whatever from the mineral. 

> 

Traftslated from tlie Kongl. Vcteiihlcaps Acadeuiiens IJandlingar fur 1821^, p. 

+ The pulveriiiation of this mineral is attended widi consi^nrable 
the parts of it become at Inst scaly, alter which it is far front easy to red^e them to « 
finer powder, even under water, • 
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The next attempt was to expose the mineral to the action of 
hydrogen gas, whileVt the same time heat was applied to it, in 
hopes that the hydrogen would reduce the oxide of antimony to 
the metallic state and form water, by the weight of which the 
quantity of oxygen in the mineral could be determined. But in 
order to satisfy myself in the first place that this theoretic spe- 
culation would accord with the nature of the bodies present, I 
nndertdok a set of experiments on the reduction of an artificial 
mixture of sulpliuret and oxide of antimony by means of hydro- 
gen gas. 

The apparatus which was employed in these processes was 
constructed on almost the same idea as that described by Prof. 
Berzelius in his experiments on nickel glanse, arsenical nickel, 
Sec. ; an outline of which is here given. 



It consisted of a globular vessel, A, iu which the gas was 
generated, a tube, C, filled with chloride of calcium, and a small 
apparaticS fur distilling. But this last apparatus, distinguished 
iirthe figure by the letters D E FG 11, was, in my experiments, 
not terminated by the ball, F, and the crooked tube, G H ; but 
had on that side merely a straight tube rather more than two 
inches long, which was fastened to the ball, E, by a caoptchouc 
ttlbe in the same way as the apparatus, D E, only somewliat 
gri^htenf ;4This tufce was filled with chloride of calcium in the 
same wS!y as the tube C, and from A there passed a crooked 
tube to allow the gas evolved to make its escape. The gas was 
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jvenerated by dissolving granulated zinc in dilute’sulphuric acid. 
All the different pieces of tl)e apparatus^ere carefully weighed 
in the first place to enable me to determine what might be driven 
off, or what addition might be made to the substances operated 
on during the process. 

a 

Ilxpcriments with a Mixture of Sulphuret of Antimony and 
Oxide of Antimony, • 

Antimonious acid prepared from subantimonite of potash 
(crocus antimonii idota) by digestion in nitric acid, was mixed by 
trituration with its own weight of metallic antimony in fine pow- 
der, and put into a glass globular vessel blown by the lamp, 
having a capacity of fully a cubic inch, the mouth of which was 
afterwards drawn out into a capillary tube. This glass vessel 
was j)ut into a crucible, and was raised to a red heat, which was 
ke]>t up about ten minutes. When the glass was broken in 
pujces, there was found in its upper ])art white or yellowish-white 
crystals, of two ditfereut forms ; namely, octahedrons and pris- 
matic needles. Tln^ mass found at the bottom consisted of a 
inetalline regains lying undermost, and over it an oxide consist- 
jug of a fused yellow-grey mass, having a crystallized fracture^ 
and containing diusy cavities, lined with white, short, needle- 
shaped crystals. Suljihuret of antimony was prepared from this* 
regulus by mixing it w ith 40 per cent, of pure native sulphur, and* 
heating it iu a little glass gloliular vessel. It was crystallised^ 
and all excess of sulphur had been driven off by heat. 

The ])urest jiortions of the oxide thus obtained were pulvei- 
lised, and exactly mixed with the sulphuret of antimony, accoid- 
iiig to tlie projMutions which lierzchus has given for the comti- 
tutiou of rt?d ore of antimony (Rotlispeiss^lanserz)^ -f 2 Si 
S'; namely, l(/0 paits sulphuret with 43*2 parts of oxide.. A 
<|Uiiiitily of tills mixture war> put into a glass globe blown feythe 
lamp. This (juautity after being gently heated weighed 2’335 
grammes. The glass was exposed to the flame of a spirit-tump, 
and as soon as the mixture l>ecame fully red-hot, it iiie:lted„an(l 
was found after cooling still to weigh exactly 2*335 grammes, 
'file prialuct* of this operatu)n was a glass having the metallic 
lustre ^fnd a dark steel-giuy colour with a shade of red, very 
similar to the dark variety of red ore of antimony. It appeared 
o[>aijue, except those portions which had formed a thi» crust ou 
llu* inside of the glass. These w’ere translucent, and had a^yel- 
lowish-red colour. Wdien reduced to powder, it had a dark 
reddish-brown colour. As the weight .was not altered by the 
it is obvious that it had lost no sulphur nor oxygen duif- 
iug the process. .Mi 

A portion of the powder of this croaa^ or compaJ|d 
phuret and oxide of antimonv, was put inlo the c^the 
apparatus marked E, which, after being geiljly headed, weighed 
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1*27 gramme. » Tlie caoutchouc tube was now fixed on, and all 
the other parts of the \y)paratus were adjusted to their places. 
After the hydrogen gas had passed over a good while, and the 
whole atmospherical air had been driven out of the tube, the 
powder was gradually heated by means of a spirit-lamp. Water 
began very quickly to be formed, apd was deposited in the form 
of vapour on the sides of the glass globe, when the hydrogen 
gas ]}ass#d over l)riskly, the aqueous vapour was carried off by 
the current, and was naturally absoibed by tlie chloride of cal- 
cium in G ; but when the hydrogen gas passed over slowly, or 
only at intervals, the water eullected in drops in the pipe. After 
the process had continued two or three hours, the anlimoniacal 
mass had in part passed tlirough the glass globe, and a little 
sulphur began to appear o]i its outside. The fire was of neces- 
sity withdrawn, and the process sioj)pod. During the whole 
continuance of the operation sulphuretted hydrogen gas was 
disengaged, and conducted by means of the crooked tube into 
a glass containing li(juid ammonia in order to prevent it from 
making its way into the room. Into the tube beyond the glass 
globe, 0*04 gratnnie of water had coiKlens(»d, and the tube con- 
taining the cliloride of calcium had incrtaised considerably in 
weight. Kilt it is needless to state this increase, because the 
portion of the chloride nearest the aminoniaca! water had deli- 
quesced in consequenec of the evaporation of’ a portion of that 
liquid into it. The residual matter in weighed l*()t)o; and 
consequently it lind lost m owgen and sulphur 0*2f>o gr. It 
consisted of a nudtitude of small im tallii' rtguli, andofa brass- 
yellow' crystallized siililiniate, w hicli setaaf d to liavethe octahe- 
dral form. There was also u little sublimate in the tube, which 
liad more of the metalhr lu.->l.v, and was more shining, and 
which probably was merely siilpliurel of autiinovy. The yellow 
crystallized sulistance dissolved with ease in aipiu regia, and 
seemed to consist chielly of sulphur. 

Deco^/iptAifiru/ of lied SHrer Ore hj/ J f i/dro^en Gas. 

Wlum it was tlnis asem caiiud that hydrogen gas iV* capable^ of 
reducing oxide of uuliiauny frorii its comliinatiun with sulphui*(;l 
of antimony, the same process was imdertakiui with" w/ ,s7/ctv 
ore, and at the same time measures were take u to collect and 
dec-ompo.'sc all the sulphuretted hydrogen fhrmed during the 
pnreessj Vnaftlie quantity of sulphur in the ore might be like- 
wise determined. For this purpose a somewhat concentrated 
solution of sulphate of cop[)er was prepared, and a portion of it 
(previously deprived of Its atniusplierical air by boiling) was put 
intiktwo phials ; and another portion siqx'i'yatmated with ariV 
80 that a clear solution was obtained, was put into two 
otbi^r phlife. A new portion of chloride of calcium was put 
into the tube G, and its weight was again determined, and from 
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it there was a communication by means of glai?s tubes with the* 
phials holding the solution of sulpliateA)f copper. These again 
communicated with the ammoniacal vsolutiou of copper in the 
other two phials, by means of glass tubes passing through corks 
in the mouths of the phials, precisely as in a common set of 
Woulfe’s bottles. Into the p:lass globe E, a quantity of pulverised 
rod silver ore was put, which, after having been gently heated, 
weighed 1'504 gramme. Then the whole apparatus *was put in 
its place. 

When the evolution of the gas had continued for half an hour, 
and the atmospherical air had been exjjellod, a spirit-lamp was 
applied to the ball E, and a stream of gas was madfe to pass 
equably and slowly. On the lirst application of the heat, a 
light coloured smoke appeared, and passed over into the pipe 
from E, but it vanished immediately, and left no trace behind it. 
Sulphuretted Ijydrogeii gas was immediately formed, and 
instantly rendered the first phial turbid. Soon after a deposit 
began to appear in the second, then in the third, and at last even 
some deposit appeared in the fourth phial. In the ball and tube 
not the least trace of water made its aj)pcarance, and indeed 
nothing whatever but an exceedingly small quantity of smoke- 
like mattej*. After the heat had been continued without inter- 
ruption for eight hours, the mineral had assumed the form of a 
metallic regulus, wliich easily melted by the heat of the spirit- 
lamp. And in the throat, and tube of the little apparatus E, an* 
inconsiderable ((uantity of a gnyish matter with the metallic 
lustre had sublniied. When tht* hydrogen gas ceased to be 
sulphureous, and the mineral to diminish any more, the gas was 
still allowed to pass for some time. The lamp w^as then put out, 
and the apparatus taken to pieces. The residue in the retort 
was found to weigli Tidbo gr. The glass ball w^as broken, and 
the regulus taken out ; it w eighed I *2255 gr. It had externally 
the metallic lustre ; but was here and there covered with 
a little black powder ; but its quantity was so small that it 
eould not be separated. Probably it was nothing else than 
small reguli in very fine mechanical division. The tube beyond 
the glas.s ball, though it contained the smoke-like matter, was 
not sensibly increased in ueiglit. The chloride of calcium had 
become heavier by «:r. and it was observed that the parti- 

cles of salt were a little soiled by a fine brownish-girey matter. 
The hydrogen had taken from the mineral 1*504 — 1*2366 = 
0*2675 gramme, which amounts to 17*785 per cent. 

A set of experiments was now umlertaken on the regulus, 
whi^h exhibited all the characters of an alloy of silver and anti- 
mony. The object in view was to remove the antim^y by 
cupellation, and leave the silver. But in the first ]p^ce lijiet of 
experiments w as made upon an artificial nSixture 6r silver and 
antimony. 

Neitf Series^ vol. viii. 
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M. Bomdorff on the 

Experiments to separate Antimony from Silver by Cupellation. 

Of this alloy, which was so formed as to contain about 31 
]jer cent, of antimony, and which in its fracture and aspect per- 
lectly resembled the rej^ulus obtained from red silver ore, 0*738 
gr, was placed in a bone-earth cupel, which was introduced into 
a red-hot muffle in a cupellating furnace. The heat in the muffle 
was increased by means of an air tube introduced into the 
muffle through a piece of charcoal placed in its mouth. Th(* 
antimony was speedily driven offl, and in great quantity; and 
when on increasing the heat, and blowing on the cupel w’ith a 
bellows, lio more antiinonial fumes u[)pcared, the silver regulus 
was withdrawn, and found to weigh gr. It was ductile, 

and on the siirfacci dull and greyish, showing that it was not 
c^uite free from antimony. It was, therelbre, enveloped in five 
times its weight of pure lead, and ex[)osed to tlie usual ciipellat- 
ing process till it assumed the appearance of pure silver. The 
regulus now obtained was silvcr-wliite, had a strong metallic 
lustre, and weighed 0‘o07 gr. It amounted, therefore, to 68 
per cent, of the antiinonial alloy ; and the regulus first obtained 
contained about 1 per cent, of antimony. An experiment was 
made with another portion of the same alloy. It gav;e, after tin*, 
first process, a dull regains, wliostt weight was very neaily in the 
same proportion as in the twjierimenl already described ; and 
■when it was dissolved in nitric arid, it left behind it aliltle oxide 
of antimony. The ])ure regulus obtaiiuxl in the first experi- 
ment dissolved in that acid without leaving any residue what- 
ever. 

After these preliminary trials, O'oll gr. of the regulus 
obtained from red silver ore was taken and treated in precisely 
the same way. The first process gave a iTguliis weighing 
0*375 gr. dull, and with a yellowish-grey colour on the surface ; 
and when it was cupellatcd with five times its weiglit of lead, it 
became silver-white and sjdendid, and weighed 0*370 gramme. 
It dissolved in nitric acid without any residue w'hntever, and 
gave with muriatic acid horn silver, weighing after fusion 0*400 
gramme, equivalent to 0*3ti9 silver, and thus corresponding very 
nearly with the original w eight of the regulus. According to 
this experiment, the whole regulus, weighing 1*2255 gramme, 
contained 0*8866 gramme silver, and the antimony driven olf 
weighed 0*338i) gramme. 

The matter which fiad passed into the tube E Weighed, as has 
been already mentioned, 0*01 1 gramme. The fragments of the 
glass to which that grey metallic-looking substance adhered, 
were digested in nitric acid, which dissolved a little sulphur, as 
was evident from the action of muriate of barytes on the liquid. 
What remained was\li.ssolved in muriatic acid, and contained, 
as so sniall a quantity of matter could be tested, nothing 



1824J Chemical Composition of Red Silver Ore. ^ 35^ 

else than antimony. The sublimate, therefore, consisted of* 
sulphuret of antimony. Its weight (determined by weighing the 
glass fragments before and after the digestion in the acids) was 
0*0065 gramme. It consisted of course of 0*0047 antimony and 
0*0018 sulphur. When we subtract this 0*0065 from the 0*011 
(the total weight), there remain 0*0045, which consisted of a 
brown-coloured earthy matter, but too small in quantity to be 
submitted to apy tests to determine its nature. • 

The sulphuret of copper which had precipitated in the differ- 
ent phials w as collected on a filter, and well washed with water. 
It was then dissolved in aqua regia, which, after long digestion, 
left a light-yelluw powder, coiisisting of sulphur. lt*weighed, 
when well dried, 0* 1 06 gramme, and burnt easily, leaving a black- 
greyish residual matter, weighing scarcely a milligramme. The 
solution in aqua regia was precipitated warm by muriate of 
barytes. The sulphate of barytes obtained weighed 1*04 gramme, 
equivalent to 0*143 gramme sulphur. Thus the whole quauiity 
of sulphlir amounted to 0*248 gramme. The matter deposited 
on the chloride of calcium might also contain a little sulphur, 
left on it by the w arm sulphurettt^d hydrogen gas ; but it is 
impossible to determine its amount with accuracy. 

The preceding analysis ofred silver ore gives us the following 
constituents : 

Silver 0*8866 or 68*949 

Antimony 0*3436 22*846 ^ 

Sulphur 0*2498 16*609 

Ivartiiy matter 0*0045 0 289 

Loss 0*()lil5 1*307 

1*5040 100*000 

If we examine this mineral in a theoretic point of view, we 
find that 58*i)49 silver combine with 8*76 sulphur; and that 
22*846 of antimony unite with 8*549 sulphur. We see further 
that the sulphuret of silver is a comj^ound of 1 atom silver and 

2 atoms sulphur ; while tlm sulphuret of antimony consists of 

3 atoms sulphur and 1 atom antimony. The chemical formula 
for red silver ore, therefore, must be, 3 Ag S’ + 2 Sb S‘, which 
gives us its constituents as follows : 



Silver 


. ..58-«8 


Antimony 


. . 22-47 


Sulphur 


.. 17-55 

6 

• 



99-00 


Appendix. 


To explain the composition of red silvar ore to the 
readers, it will be merely necessary to substitute 

n 2 * 

4 , 
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weights of silvei, antimony, and sulphur, as determined by Dr. 
Thomson, for the more (iiL^mplex numbers employed by Bonsdoif 
in the preceding calculations. 


The atom of silver weighs 13*75 

antimony 5*5 

sulphur • • 2*0 


Red silver ore is a compound of 1 integrant particle of sul- 
phuret of silver and 1 integrant particle of sulphuret of anti- 
mony, Sulphuret of silver is composed of 


4 atom silver • . . • 13*75 

1 atom sulphur • • 2*0 


15*75 

Sulphuret of antimony of 

1 atom antimony 

1 atom sulphur. 

7*5 

Hence the constituents of red silver are : 

1 atom silver. 13*75 or 59*14 

1 atom antimony 5*50 23*65 

2 atoms sulphur . 4*00 17*21 

23*25 lOOOO 

The numbers in the last column are exceedingly near the 
result obtained by Bonsdorf. Indeed, if the loSs in his analysis 
was sulphuret of antimony, us is exceedingly likely, the theoretic 
numbers almost coincide with those derived from the analytical 
experiments. 


2*0 


Article VI. 

# 

On the Characters of some Mineral Sahstances he/ ore the U/ou-* 
pipe. By J. C. Children, FIJS. See. 

Tub blowpipe, when skilfully handled, is the most convenient 
chemical instrument for mineralugical researches on a small 
scale ,that has hitherto been invented. By its means we are 
enabled in a few minutes to determine the principal ingredients 
in any mineral submitted to our examination, even though it be 
composed of several elements. By merely directing the dame 
of a small lamp on a fragment about half the size of a pepper- 
corn, supported on a piece of charcoal, or in the platina lorceps, 
most of the volatile Aibstances, as sulphur, arsenic, zinc, cad- 
mium, antimony, bismuth, and tellunum, may be detected ; 
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baryta will be known by the greenish* fellow, and strontita by 
the crimson colour it imparts to the flame. By employing only 
three fluxes, carbonate of soda, borax, and the triple phosphate 
of soda and ammonia (salt of phosphorus), with the occasional 
use of the nitrate of cobalt; we can readily ascertain the presence 
of silica, alumina, magnesia, and almost all the fixed metallic 
oxides; and by the further examination of the fused globule, 
especially that with carbonate of soda, by dissolving it in a 
drop of muriatic or nitric acid, on a slip of glass, and applying 
the proper tests, unequivocal evidence may be obtained of the 
presence of any of the other earths or oxides of which* the sub- 
stance is composed, and even a tolerable estimate may fre- 
quently be formed of their respective proportions. By substi- 
tuting nitrate of baryta as the flux, ana using a slip of platina 
foil for the support, instead of the wire, the presence of either of 
the alkalies may, by the usual well-known processes, be de- 
tected, \?ith equal ease and certainty, on the same minute scale 
of operation. 

All advantage peculiar to this microscopic chemistry is the 
very small quantity of matter that is sufficient for examination, 
ivhich may generally be detached from rare and costly speci- 
mens without injury, whereas for operations on a larger scale, it 
is necessary wholly or in great measure to destroy them. When 
the exact proportions of the ingredients of a mineral are required, • 
recourse roust necessarily be had to more elaborate processes, 
but even then previous examination by the blowpipe is of essen- 
tial service, since by indicating the different substances present, 
it enables us to determine the most advantageous method to be 
adopted in the subsequent analysis. Convinced of the utility of 
this sort of investigation, I propose, from time to time, to pub- 
lish in the Annah the blowpipe characters of such minerals as 
have not already been so examined. For those which form the 
subject of the present communication, I am indebted to the 
kindness of Mr. Brooke. 

]. Ar/wedsonite. (Phillips's Mineralogy, p. 377.) 

Alone in ihc glass matrass^ gives off* a very little moisture at a 
red heat : no decrepitation ; appearance of the assay scarcely at 
all altered. 

Alone in platina forceps^ swells up, and fuses witli^great ease 
into a brilliant, opaque, black globule. 

With soda, on platina wire, in the oxidating ffame, fuses 
readily into a dark-brown opaque globule, while hot; olive- 
green, cold. By the addition of nitre the green colour becomes 
much brighter. In the reducing flame the colour changes to a 
dark, slifs^tly greenish-brown. 

With borax, dissolves readily, and gives rf transparent globule 
of a garnet-red colour, hot, which changes^ a deejp wine-yellow 



, 38 On some Mineral Substances before the Blowpipe. [Jttif, 

on cooling. In the redlfecing flame, the colour is a deep bottle- 
green. 

Tt7^// salt of phosphorus, the action is very slow and imperfect; 
the globule is transparent, and, wliile hot, has a deep wine- 
yellow colour ; when cold, it is colourless. In the reducing 
name the colour is lighter, and more inclined to green, while 
hot ; wheh cold, colourless. A considerable portion of the 
assay remains iindissolved, in the form of a dark-grey silica 
skeleton. 

2, Latrobite. (Phillips's Mmeralojry, p. 380.) 

Alone in the glass matrass, at a red heat, gives off pure water; 
no decrepitiition. 

Atone in forceps^ fuses easily into a white enamel. 

1177// soda, fuses into a semi-transparent, irregular globule, of 
a light azure colour, when cold. The colour of the globule is not 
uniform, spots of a dee}>er colour than the rest appearing scat- 
tered over the surface. By the addition of nitre, the blue colour 
is at first much exalted, and assumes a very slight greenish hue; 
but by long continued flaming, tlu' blue cohmr disappears, and 
is succeeded by a peach-blossom red colour, very similar to that 
of the inineral. In the reducing ftamCf tlie colour is wholly 
destroyed. 

With borax, dissolves very slowly, into a perfectly transpar- 
ent, very hght ametliyst-coloured globule. In the reducing 
Jiamc, the colour entin^ly diNappears, 

B77A salt of phosphorus^ action slow, and solution imperfect; 
globule transparent, very liglit-yellow, hot ; colourless and 
slightly opaline, cold. In the reducing jioaic, tlie globule is 
colourless and transjjarent, both hot and cold. An undissolved 
silica skeleton remains in the globule. ** 

1I77A nitrate of cobalt, the assay gives a fine blue colour, 
intensely deep on the fused edges. 

By dissolving the soda globule in muriatic acid, &c. 1 
obtained silica, alumina, lime, iron, and manganese. 

The latrobite is accompanied by a dark-coloured, nearly black 
substance, dispersed through it, here and there) m minute 
s]>ecks, which have an uneven, shining fracture, but are too 
small to allow me to di^tinguish anything more of their external 
characters^ 

WJth salt of phosphorus, they presented before the oxidating 
flame the phenomena detailed above, l>ut in the reducing ftnme, 
they gave a transparent .glass, colourKss while h(»t, and of a fine, 
rather deep-arnethyst colour when cold. This colour flit^s 
instantly on the globule being heated, and on its cooling to a 
certain point, returns as instantaneously. These dark specks*, 
therefore, appear trf be an ore of titanium. 

I examined the mjt:a, which is another concomitant of latro- 
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bite, thinking it possible that it also ^ight contain titanium ; 
but it gave no indication of that metal, either when fused in the 
reducing flame, with salt of phosphorus alone, or with the addi- 
tion of a small morsel of tin-toil, 

3. The Matrix^ or grei^ish-cohm'ed substance^ in which the 
latrohite is imbedded. 

Alone in the jnairassy behaves like latrobite ; appearance 
unaltered. 

In forcepsy bubbles up, and fuses into an irregular greyish 
gloI)ule. 

With soddy in proper ju’oportion to the assay, fuges into a 
greenish-grey, scnii-traiis})areut glol)ule, which in the reducing 
flame is colourless. On plalina toil, with soda and nitre, very 
slight indication of manganese. 

\Vith borax, dissolves very slowly ; globule transparent, and 
deep-yellow, hot ; colourless, cold; in the reducing name nearly 
the simic, but colour lighter, and more inclining to green. 

With sail of ' phosphor asy nearly as with borax, except that the 
action is still slower, the yt‘llow' colour, in cither flame, lighter, 
and witliout any tinge of green. A silica skeleton remains 
undissolved. 

With ifitraie of cohall, dirty-rose colour; the fused edges 
purple. 

From the last result, llie grey substance appears to contain 
considerable portion of magnesia, 

1 hope before long to give the analysis of the three preceding 
minerals. 


. Article VII. 

Ab'^fract of the. Report on M. Rousseaids Memoir iT^perthf[f a 
new Method of measuring the Power of Indies to coniluct 
Electricity. Jly M]M. Ampere and Dulong.’^ 

M. floussKAu, who has been occupied several years in the 
construction of dry voltaic piles, with the view to discover the 
circumstances which modify the energy and duration of their 
action, conceived the idea of em])loying those instruments to 
appreciate the diflbrent dogree.s of conducting power of the sub- 
stances arranged in the class of bad coinluctofs of electricity. 
For this purpose he has contrived the apparatus w e are about to 
describe. The dry pile, which forms the principal part of it, is 
made of discs of zinc and tinsel, separated by pieces of parch- 
ineilt, soaked in a mixture of equal parts of oil of poppies, and 
essence of turpentine ; the whole is covered laterally with 
resin to prevent the contact of the air. #The base of tne pile 
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communicates with the ground. Its upper extremity may be 
connected by a metallic wire with an insulated vertical pivot, 
carrying a weakly magnetic needle, balanced horizontally. On 
a level with the needle, and distant from the pivot, about half 
the length of the latter, is a metallic ball, also insulated, but 
communicating with the pile. It is evident that by this 
arrangement, the electricity accumulated at the upper pole of 
the pile, is comumiiicated to the needle and the ball, and con- 
sequently repulsion ensues, tending to separate the needle, 
which is moveable, from the ball w hich is stationary. If we 
place the pivot and the ball in the magnetic meridian, the needle 
touches it, and remains at rest as long as the apparatus is not 
connected wdth the pile ; but the instant the communication is 
established betw een tlierii, the needle is repelled, and after some 
oscillations takes its position of equilibrium, depending on its 
magnetic power and the energy of the pile. These two quanti- 
ties remain constant for a considerable time, w ith the same appa- 
ratus, as maybe ascertained, by delennining the angle which the 
needle makes with the magnetic meridian, after it has assumed 
a fixed position, by means of a divided circle adapted to the cage 
which co\ers it, A simple conducting needle suspended by a 
metallic wire of proper diameter and length, might be substituted 
for the magnetic one; but Rousseau's apparatus is much 
in(»re convenient, and siifhcicmtly sensible for the kind of eflbct 
'which it is his object to measure. 

To use it for a.N<’crtaining difibrent degrees of conducting 
power, it is sufficient to place the substance submitted to expe- 
riment in the electrical current, taking care that the thickness 
whicli the electricity has to pass througli be always equal. If 
the flow of the quantity ol‘ electricity necessary to produce the 
greatest deviation be not instantaneous, the time required by the 
needle to assume its fixed position, may be taken as the measure 
of the degree of the conducting jiower of the substance em- 
jiloyed. 

To submit liquids to this kind of examination, M. Rousseau 
j>laces them in small metallic cups, communicating by their 
loot vvith the needle and tlic ball : in* then places in the liquid 
one of the extremities of the metallic ware, covered with gurn 
lac, that the same surface of metal may always be in contact 
. with the flupid, ^nd measures the duration of the needle s motion 
from the moment when the communication is established with 
the pile by the other extremity of the wire. 

By submitting tlie fixed vegetable oils employed in the arts 
and in domestic economy to this kind of proof, ]Vf. Rousseau has^ 
established a very singular fact, which may be useful in com- 
merce ; it is tliat oliye oil possesses a very inferior degree of 
conducting power to that of all the other vegetable or animal 
oils, which nevertheless present, in all their physical proper- 
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ties, the strongest analogies to that si^stancc. For instance, 
every thing being equal in both cases, olive oil required forty 
minutes to produce a certain deviation, while poppy oil, or the 
oil of the beech-mast, required only twenty-seven seconds to 
produce the same deviation. One-hundredtn part of any other 
oil added to oil of olives reduces the time to ten minutes. It 
would, therefore, be easy to discover by means of this instru- 
ment the smallest traces of any oil fraudulently mixed with oil of 
olives. 

If the proportion of the foreign substance be considerable, the 
difference of time necessary to produce the maximum of effect 
would no longer be sufficiently great, and could not be measured 
with sufficient precision to indicate the proportion of the 
elements ; but the apparatus might easily be modified so as to 
adwt it to this kind of determination. 

The solid fats are worse conductors than the animal oils, aris- 
ing no d«ubt from the large proportion of stearine contained in 
the former; for M. Rousseau is satisfied, by comparative trials 
with stearine and elaine, prepared by M. Chevreul, that the 
conducting power of the latter much exceeds that of the former. 
The fat of an animal becomes a worse conductor in proportion 
to the ageiof the individual which afforded it. 

By means of the same ajiparatus, we may also observe a nota- 
ble difference between resin, gum lac, and sulphur, the most 
insulating of all known substances, and silk, crystal, and com- 
mon glass. 

M. Rousseau has not found any difference in the conducting 
power of liquids, whether spirituous or aqueous, acid, alkaline or 
neuter, the time required by the needle to arrive at the maximum 
of deviation being too short, in every case, to ascertain the 
inequality of its duration. But a modification of the apparatus, 
similar to that for determining the proportions in an oleaginous 
mixture, would easily appreciate that difference. 

It would be equally possible, and very curious, to try the 
effect of the two kinds of electricity on different substances ; all 
that would ibe necessary would be to place the two poles alter- 
nately in connexion with the ground. According to Ermann’s 
results, it is probable that a difference would be found between 
some substances. 
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Article VI II. 

Ab$f7*act of M. Bcfj^ttcrcVs: Paper on the Ehctro-motive Actions 
produced hi/ the t oniact of Met ah kith Liquids, and on a Pro^ 
cess for ascertaining, hi/ Means of the Elecfro^niagnefic Effects, 
the Change ir/iirh certain Solutions undergo hi/ Contact vdth 
the Air. (Read before the Royal Academy of Sciences, 
April, 18‘J4.)* 

In fonder papers presented to the Society, M. Bequerel had 
attributed the electrical eH’ccts observed during chemical action, 
solely to the play of affinities exerted between the combining 
bodies; concluding that during such action the alkali takes 
positive, and tluj acid lu^gative electricity, and neglecting to 
take into the account the etlect resulting from the contact of the 
acid with the platina cup which contained it, and that of the 
alkali on the jaws of the force[)S (which were also of platina) in 
which it was held, an action, however, which must by no means 
be overlooked. 

The apparatus which M. Bequerel employed in his present 
experiments is similar to the cdectroscope invented and described 
by M. Bohnenberger, in the Bibliotneque Universelle, Nov. 

, 1820 (see also Annales de Chimic, 1<S21, vol. xvi.), but instead 
of two dry ])iles placed vert u ally, he uses only one placed in a 
liorizontal position, on a ^^oo<h•n support ; eac’h ]K>le umetaU 
lie plate, about three inclu‘s long, is fixed viTtically, between 
which the gold leaf is su.sjieudcd, in contact with the lower 
plate of the condenser; the <‘ondensing plates being nine inches 
in diameter. The delicmw of this instrument is iMudi that it is 
sensible to the action of an excited glass tube at the distance of 
eight or ten feet. 

A bra-s capsule, containing an alkaline vsolution, \vas placed' 
on the u[)per plate of the condenser, and a communitvaiion esta- 
blished between it and the ground by touching it with the finger, 
or a moisteuerl ^lip of gold-beater’s skin, the lower*- disc being 
also in connexion with the ground ; in a few seconds after, the 
upper plate was removed, and the gold leaf flew' to the positive 
pole; consequently the alkaline solution lead become positive 
from coiitnTt \wth tht; copj>er, and the metal negative. 

Wfu^n sulphunc acid was substituted for the alkaline solution, 
the electricities were reversed. 

To ascertain the electfo-molivo action of different metals bv 
contact with acid and alkaline solutions, a cajisule of the metal 
containing the sf)l;nioTi was )>Iaced uii the upper plate of the 
condenser; the lower plate was then touched with a slip of the 

From tliii Aanales dc Chimic. 
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same metal, and the liquid with the Anger ; thus the electro- 
motive action arising from the contact of the metal under exa- 
mination with the copper was destroyed, and only the electricity 
which it had acquired by its contact with the solution remained 
on the upper plate of the oondeuser. It is sometimes necessary 
to place a slip of paper between tlie metal experimented on and 
tlie copper, for the ajiparutus is so sensible, that a veiy slight 
diftcrence in the state of their surfaces would modify the electro- 
motive action. 

Operating in ihis way, it wa.s found tliat by contact with an 
alkaline solution, the metal, whenever its electrical state can be 
determined, becomes iienative ; and positive with an acid ; but 
with silver, and in many other instances, the electro- motive 
action is too feeble to be rendered sensible. 

These results confirm and extend tlie observations formerly 
made by Sir Humphry Davy on the electrical effects produced 
by ih(i contact of metals with acids and alkalies, in a perfectly 
dry and solid state, between which therii is consequently no 
cliemical action ; for they prove that similar effects ensue wheti 
the latter siibstanccjs are in solution, and even when in some 
cases the contact is accompanied by incipient chemical action. 

In ord?r to und(‘rstand what is the influence of the fluids in- 
terposed between the jilates of the voltaic instrument, and 
w’hether it has any other action than that of a mere conductor to 
transmit the electro-motive action of the metals from one to the 
other, it is necessary to asccutaiii what happens when an acid or 
alkaline solution is [daced between tw'O dissimilar metals. For 
this purpose, tlie cojiper capsule, tiUed with either an acid or 
alkaline solution, was placed on the upper plate of the conden- 
ser, as beforif; the solution was then touched with a plate of 
/inc (taking rare not to touch tlie copper with it), and the lower 
plate of (he condenscu* with the finger, and after a lapse of 
twenty seconds, the upper plate was removed ; the gold leaf 
ffewv to the positive pole ; consequently the copper capsule had 
become positive. 

The experiment w'as reversed by using a capsule of zinc filled 
with cither solution : and the lower plaie of the condenser was 
touched with a plate of zinc to destroy the electro-motive action 
between the capsule and the plate, and a plate of copper, held 
between the fingers, was immersed in thp*solutfbn.^ On raising * 
the upper condensing plate, the gold loaf flew'^ to the negative 
polo, and consequently the zinc capsple had become negative. 
We see from these two experiments, that when zinc and copper 
are* separated by an acid or alkaline solution, the copper 
becomes positive and the zinc negative ; just the reverse of 
what takes plac^ betoeen these ractals by^imple contact. 

We liave also,”'%ays M. Bequerel, examined what takes 
place on the contact oi* a metal with a saline sohition ; as cop- 
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per with solution of seaVsalt ; the copper becomes negative,, 
the solution positive. This result explains why a plate of ccm«- 

B ir in contact with zinc or tin, as lately ascertained by Sir H. 

avy, is less acted on by the sea-water than when not in contact 
with an electro-positive metal. It cannot be denied, that two 
substances at the moment they combine are in different electri- 
cal states, and that there is a certain relation between those 
states and the chemical affinities. Now if we can modify those 
electrical states, it is almost cerU\in tliat we shall also modify 
the play of affinities ; but we have seen that a plate of copper, 
by contact with a solution of sea-salt, becomes negative; it 
follows that if we touch the same metal willi an electro-positive 
metal, the copper will be placed between two bodies, each tend- 
ing to impart the same kind of electricity, a condition which 
we know" will tend to annul the electro-motive action of the 
copper on the solution of sea-salt. Thus, according to the 
electro-chemical theory, circumstances are so arran<:^jd as to 
weaken the chemical action of the solution of sea-salt on the 


ime memoir concludes with pointing <nit a method by means 
of electricity, of ascertaining the changes which some solutions 
experience by contact with the air. 

Dissolve iron in nitric acid; tiller the solulion, and immerse 
kinto it tw o laminae of platina, each communicating with one of 
the extremities of the wire of the galvanometer ; le-ave one of the 
wires in the solution, withdraw the other, and again immerse it; 
it will be positively electrified. 

The nitrates of copper and lead give similar results for a short 
time ; nitrate of zinc produces no such effect. 

When the experiment is made in an atmosphert* of hydrogen, 
no electrical current is establisiied, though all l ircumstanccs, 
except the want of contact with the atmosphere, are precisely 
similar in both experiments. 

Hence the contact of atmospheric air is indispensable to 
the production of the electrical current l)y the immersion of 
platina iamimde in several fresh-prepared nitrates ; but what is 
the modification that is instantaneously efiected in the liquid 
adhering to the surface of the lamina withdrawn from the solu- 
tion ? We can, to a certain extent, explain this : The solution of 
a metal in nitricracid gives rise to several compounds : take iron, 
for instance ; first dcutoxide of azote is formed, and soon atler 
nitrous acid, a protonitrate and a deutonitrate ; by degrees the 
deutoxide of azote passes to the state of nitrous acid, the proto-^ 
nitrate to that of deutonitrate, and, after a certain time, 6nly 
deutonitrate remains in the liquid. According to this state- 
ment, when we withdraw one of the pla^a laminaB from the 
aolution, the liquid which adheres to it illmdi^tely, in conse- 
quence of the thinnesli of the stratum, experiences changes from 



1824.] Ueoxidating Property the Vapour of JVatet^ 45* 

the action of the air, which do not ta^ place till after several 
hoinrs in the bulk of the solution. It follows, therefore, that 
when we re-immerse the lamina, we bring in contact two dissi- 
milar liquids, and nothing in that case opposes the production 
of an electrical current. 

** On the other hand, since the immersion of platina laminae 
in a solution of nitrate of zinc does not produce any current, 
although it contains deutoxide of azote and nitrous gas, it is 
probable that this may be owing to the nitrate not sufle^ring any 
change by contact with the air, in consequence of the metal 
being capable of forming only one oxide.” • 


Article IX. 

On a deoxidalinsi: Property of the Vapour of Waters 
• By 6. H: Pfaff.* 

It was remarke d by Hermbstadt, while making the exp^^ 
menis from w hich he deduced the existence of a peculiar 
ing principle in sea-waler, and its superincumbent atmosphere,*^ 
that if thatHiquid be boiled in a retort, and if, by means of a glass 
tube attached to the beak of the retort, the gases and aqueous 
vapour evolved be made to pass through a solution of nitrate of 
silver, the latter by degrees assumes the colour of red wine, and 
at the end of 24 hours, a hrownish^yellow coloured sediment is 
deposited. I observed the same appearance, on repeating this 
experiment with sea*water from the bay at Kiel. As, however,^ 
I had reasons for suspecting that this change is not occasioned 
hy any peculiar gaseous constituent, I prepared an artificial 
mixture of solutions of the muriates of magnesia and soda, in the 
j)r<»portions whicli constitute sea-water, and on making the ex- 
periment with tliis, I still obtained the same result. I observed 
also that the colour imparted to the solution of nitrate of silver 
at the beginning, and towards the conclusion of the experiment, 
is diti'erent :*at first it is a weak violet, but after the experiment 
has gone on for some tiriu^ (provided there be a sufficient quan- 
tity of the iuetaUi<^ salt in the vessel through which the vapours 
pass), it has a considerable infusion of reddish-brown. Hence 
1 considered ii not unlikely, that in these eitperiml?nts therq are 
two distinct causes which produce discoloration. This induced 
me to repeat the experiuieiit in a variety of ways ; w hich at last 
conducted me to the following very interesting results. 

The experiments themselves are extremely simple. The 

• Schweig^rVJournal/Ur Aeniie und Physik, xxxvi. 65. 

+ This opinion was i|||pted4iy Pfaff in a smaU pamphlet, entitled Dm Kkter 5ae-^ 
lad vvrglichen mit under k Seebiidern an der Outeee und Nordine^ Kiclf ISS^. * 
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liquids were boiled in clean glass retortsy and great care was 
taken to prevent any poition of them from being carried over 
mechanically in the state of drops. The bolntions on which the 
action of the gases and vapours expelled by boiling was to be 
determined, were contained in Woulfe’s bottles, and, in general, 
the vapours passed through two or three of these in succession. 
The tubes of communication between the retort and the first 
bottle, and between the bottles themselves, were plunged to a 
sullicient depth in the solutions. 

1* The mere vapour of pure distilled water when passed through 
a trausp^vent solution of nitrate of silver, has the property of 
communicating to it a discoloration, in j^ropurtion as it heats the 
solution to the temperature of ebullition ; and the intensity of 
this discoloration varies from yellow to dark-brown, according* 
to the concentration of the solution, and to the length of time 
during which it has been exposed to the action of the vapour. 

2. This discoloration is inconsiderable, so long as thg solution 
of nitrate of silver remains undir the boiling point, but it becomes 
exceedingly striking, the instant ebullition eoinnieiiccs. The 
colour which first apjjears is yellow, but it rapidly becomes 
darker. The colour of the solution of nitrate of silver, when 
sufficiently diluted, has a close resemblance to red wine. 

3. In the same manner, the solutions of nitrate of silver in the 
remaining bottles may be diNColoured; Ix'cause the vapour, alter 
heating the liquid contained in one ))uttie, passes over into ilie 
next, and raises its temperature also to the point of ebullition. 

4. This discoloration is (‘aused by a deoxidation ofthe nitrate 
of silver, and except that it, takes place with much greater rapi- 
dity, it is similar in all respects to tin* effect produced by light. 
In proof of this we may mention, a. The similarity ofthe colours 
with those produced by the action of mere light. //.The com- 
plete removal ofthe colour, and restoration of transparein’V, by 
the addition of* nitric acid. c. The similar deoxidizing efiect of 
the vapour of water upon other nntaihe solutions, which are 
easily deoxidized, either by light, or by some (Jiemical action. 
d. Tilt,* disengagement of o\ ^as during the process. 

5. The most convincing of all proofs is furnished f/y a solution 
oi mnt iate oJ goliL A solution of this salt so much diluted us 
scarcely td^etain a shade of yellow, when heated to the boiling 
point by a^-sirtam ofthe vapour f»f water, acquires a beautiful 
blue* colour, exactly similar to the colour produced in it by tinc- 
ture of iiutgalls, oxalic acid. See. 

6‘, After the expulsion ofthe atmospheric air, I collected the 

f as which was disengaged in a constant stream of minuie 
ubbles, from the boiling-hot solution of nitrate of silver. It 
proved to contain considerably greater quantity of oxygen than 
common air: 10*0 volumes of it mixe4';wi|^^ 100 volumes of 
nitrous gas, sustained a diminution amountiiig to 91 , whereas 
common air sustained a diminution of only 80 * 
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7. Of th# other solutions whose colcyr is changed by deoxi- 
dation> I examined acetate of silver , which became discoloured^ 
like the nitrate, but more feebly ; and muriate of platinum, 
whicii underwent no alteration. 

8. Sea-water and solutions of common muriate of soda and of 
muriate of magnesia, when boiled, and when the disengaged 
vapour is passed through a solution of nitrate of silver, occasion 
appearances of a more complicated nature. In this case, tlie 
metallic solutionis decomposed, not merely by aqueous vapour, 
but by the muriatic acid uhich is disengaged from the boiling 
liquid; and a quantity of chloride of silver is formed, lyhich the 
action of the aqueous vapour subsequently renders violet- 
coloured, provided it at the same time raises the temperature of 
the solution of nitrate of silver to the boiling point. Should any 
portion of the nitrate of silver be left undecomposed, it is deoxi- 
dized by the vapour of water> and a yellow or brown colour is 
developejJ, which mixes with the violet, and imparts to it 
various modifications of shade. My original opinion, therefore, 
that the cliaiige of colour is caused by the muriatic acid which 
distils over alon^ with the water, is confirmed# hut at the same 
time ic^strictcd, liy this experiment, MuriaW acid is also dtSr 
engaged frpm a boding solution of the common muriate of soda, 
although in mucli smaller (luautity, than 1‘rom a solution of 
muriate of magnesia. Whether in the case of muriate of soda, 
the acid proceeds from a small residue of muriate of magnesia, 
or muriate of iron, 1 do not venture to determine. Neither of 
the bastes (soda, magnesia) appears to pass over: at least, the 
distilled water leaver no residue when evaporated. 

^ 9. This yellow, reddish-brown, or dark-brown coloured solu- 

tion of nitrate qf silver, produced in so remarkable a manner by 
the deoxidizing action of aqueous vapour, retains its colour fora 
long time unaltered, but it at last deposits a dark-brown oxide 
of‘ silver. 

10. If previously to the introduction of aqueous vapour the 
sointioa of nitrate of silver be raised to the boiling point by the 
iiiuuediate application of heat, it does not completely retain its 
transparency after having been exposed as usual to a current of 
the vapour, but the discoloration which it sustains is greatly 
inferior. ^ 

The deoxidizing property of aqueous v{\pour, ^demonstrated 
beyond a doubt by the foregoing experiments, deserves to be 
still further investigated, and w^ould, perhaps, already admit of 
some practical applications. It is my intention to continue my 
eftperiments on tne subject. Before concluding, I may obsme, 
that the vapour of water does not appear to produce aiiy cliange 
upon a solution of corrosive sublimate, or upon solutions of we 
protoxide or pera|||e 0 mercury in nitric acid. 
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Mr. Woodward m the Transmission of [Jri-Y, 
AkTICL£ X* 

On the Transmission of Electricity^ through Tubes of Water, SiC. 
By Mr. C. Woodward* 

(To the Editor of the Annals <f Philosophy.) 

MR, June 5, ms. 

On perusing the last number of your Annals, 1 observed a 
letter signed T. J., informing me that the experiment of firing 
loose gunpowder by passing the charge of a leyden phial through 
tubes fillra with w^ater, and also on the conducting power of 
alcohol, ether, and acids, were made by a Mr. Lewthwaite, in 
May 1821 ; and are published in the eleventh volume of the 
Institution Journal:” the natural inference of which, I appre- 
hend, is, either that I published some experiment!^ as new, 
which w^ere not so ; or that I gave as my own, the experiments 
of another. 

If T. J. will refer to my letter, I think he will perceive that 
my object was to offer a theory in explanation of a singular 
phenomenon, and not merely to state the fact of the inflamma- 
tion of loose gunpowder, or the conducting powder of alcohol, 
ether, and acids. For this purjiose 1 introduced the subject 
as briefly as I could, anti tnen emnnerated the expe?rinu‘nls, 
which led me to conclude that the theory 1 offered was the cor- 
rect one. 

It was (observes T, J.) from reading this letter that I be- 
came acquainted with the experiment/^ This, however, was 
not the case witli myself, as the effects of electricity on loose 
gunpowder, when transmitted through tubes of water, w(^re 
communicated by me to Mr. Lewthwaite some time previous 
to the publication of his letter. 

It is extremely painful to speak of one\s self ; therefore, in 
my last communication, I avoided any allusion to what I liad 
done elsewhere; but considering myself now called upon to 
explain, allow me, through you, to inform T. J. that 1 intro- 
duced th^xperiment in my concluding lecture on Electricity, 
at the Sui^ Institution, in December 1820; observing at the 
sarnie tim^, that I csould not offer any theory in explanation, the 
experiment having been but a few hours communicated to me 
by my much esteemed friend, Mr, Knight Spencer, the Secre- 
tary to the Institution. * 

Early in 1 821 I instituted a series of experiments to*asc?r- 
tain the cause ; and, although I had then no explanation to 
ofler, my experiments would have been presented to the public 
through the medium of one of the philoso|s^cal journals, had 
not tb e app^auce* of Mr. L/s letter in the Institution Journal 
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superseded^e necessity of it. — In 1823^ again introduced the 
BUDject in my course at the Surrey Institution — when the experi* 
ments and theory noticed in my former letter to you, were 
offered in explanation — and I was induced to suppose my com- 
munication would not prove unacceptable, by the recent in- 

? uiries of some scientific friends who were anxious to know if 
could explain the cause of so singular an effect — among 
whom was Mr, Lewthwaite, the writer of the letter alluded to 
by J. 

I now turn to a more pleasing part of the subject, that of 
investigating experiments. ♦ 

W^ould suggest (continues T. J.) that Mr. W. should re* 
peat the experiment with the water tube. 1 am disposed to 
think Mr. W. is in error, when he says the intensity (measured 
we are to suppose by a pith ball electrometer), indicated, was 
from 10° to The supposition in the parenthesis is per- 

fectly coriect, and 1 can assure T. J. I have too often repeated the 
experiment, and made too many notes upon the subject in con- 
junction M^ith ray electrical friends, to be in error. I have vety 
frequently succeeded in the experiment with a quart jar, 
when the electrometer has indicated an intensity of only 10°, 
but not inv^^tiably ; hence I stated in my letter, an intensity 
of from 10° to 15° is generally sufficient.’' Had 1 noticed all 
the minute peculiarities I have observed on this head, my 
communication would have been inuch loo long for insertion, 
and as no particular point turned upon the question, I con- 
sidered it sutficit:nt to express myself* in terms to be understood 
by an Electrician, without unnecessarily intruding upon your 
valuable {iages. 1 must, however, inform T. J. that the success 
of the e.xperituq^it, with a low^ degree of intensity, will greatly 
depend on the gunpouderj as well as the care 

taken to prevent tlm dissipation of the electrical fiuid, for, with 
very coarse powder 1 have been unable to perform the experi- 
ment at alt. 

T. J, lastly observes, it would Imve been more satisfactory 
if the degre\» at which the jar spontaneously discharged itself, 
had also been stated." This 1 confess myself at a loss to 
comprehend, for I have always found the spontaneom^ischarge 
of a jar, when mounted in the usual way, to depelro as much 
upon what may be termed casual eircuniBtance#, any ex- 
periment connected with electricity. _ At one time I hitve Seen 
a spontaneous discharge take place at 60°^; at another, the 
same jar, with the same electrometer, hhs been chai^^ to 90*V 
without a spontaneous discharge. This sa^pestioa, if redticeo 
to practice, would be rather an expensive to me, as my 
jars are all furnished with internal paper rims, according to, 
Mr. Singer’s plan|i|^be metallic rods commuinoatiag with; ^ 
inner c^ngs ai^pased through stoat ^^tasa tubes, cemtei^ 
New Series, \oh. vni. R 
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in the caps of tlie ja^s, and the uncoated surfaces are var 
nished, so that a spontaneous discharge seldom or ever takes 
place without fracturing the jar. 

I am aware that tlie Pith Ball Electrometer is a very un- 
certain standard ; and if my the 9 ry had depended on the 
degree of intensity required to produce the effect with a jar 
containing a given extent of coated surface, T should have used 
the balance electrometer^ invented by Mr. W. S. Harris, of 
PlymoLitli, a description of which may be seen by referring 
to page 77 of Observations on the Eflects of Lightning on 
Floating Bodies, by W. S. Harris. London, 1823.” 

I trust T. J. will continue the experiments, which, when 
well matured, he has promised shall be submitted to your con- 
sideration ; and, if lie thinks 1 am in error, or has discovered 
any facts which may militate against my opinions, I will either 
most cheerfully answer them in the true spirit of philosophy, 
wdiich teaches us agree fo differ,'' or 1 will prove him that 
I am not w’edded to any system, and that no one would more 
readily sacrilice a favourite theory, at the shrine of truth, than 
myself. Slioukl he, on the other haiul, require any information 
on a subject which has been for some years my favourite study, 
I shall feel much pleasure in making the communication, if in 
my power, I am. Sir, your obedient servant, 

Charles Woonw'Aun* 


Article XL 

Some Obset'vations on Mr. Penn^s Theory concerning the Forma* 
tion of the Kirkdale Cave. By James Smithson, Esq. FRS. 

(To the Editor ot' tha Annals of Philosophy.) 

SIR, 10, 

No observer of the earth can doubt that it has undergone 
veiy considerable changes. Its strata arc everywhere broken 
and disordered ; and in many of them are enclosed the re- 
mains of innumerable beings whicli once had life ; and these 
beings ap|tfear to have been strangers to the climates in which 
their remaiiis^now e^ist. 

In a book held by a large portion of mankind to have been 
written from divine inspiration, an universal deluge is recorded. 
It w^as iialuml for the f>elievers in this deluge to refer to its 
action, all, or many, of the phenomena in question; and the 
more so as they seemed to find in tiicm a corroboration of the 
event. 

Accordingly, this is what was done, as sqoa as any desire 
to account [or the^cr appearances on the "earth became felt. 
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The success^ however, was not such al to obtain the general 
assent of the learned ; and the attempt fell into neglect and 
oblivion* 

Able hands have lately undertaken the revival of this system ; 
Mr* Penn has endeavoured to reconcile it with the facts of 
the Kirkdale Cave, which appeared to be strongly inimical 
to it. 

Acquainted with Mr. Penn's opinions only from the Ana- 
lysis of the Supplement to the Comparative Estimate” in the 
Journal of the Iloyal Institution for January, not having seen 
this Supplement itself, the Comparative Estimate, nor 
even a review of this in a former number of the Journal, and 
knowing of Mr. Biickland's Re/ifpiirn Dilnviana, only the 
account of the Kirkdale Cave published in the Philosophical 
Transactions for 1822, I have hesitated long about communi- 
cating the present observations, which presented themselves 
during the perusal of the above-mentioned slender abstract. 

I have yielded to a sense of the importance of the subject 
in more than one respect, and of tlie uncertainty when I shall 
acquire ampler information at more voluminous sources — to a 
conviction that it is in his knowledge tliat man has found his 
greatness ♦and his happiness, the high superiority which he 
holds over the other animals who inhabit the earth with him, 
and consequently that no ignorance is probably without loss to 
him, no error without evil, and that it is therefore preferable 
to urge unwarranted doubts, which can only occasion additional 
light to become elicited, than to risk by silence to let a ques- 
tion settle to rest, while any unsupported assumptions are in- 
volved in it. 

If I rightly apprehend Mr. Pean’s ideas, they are these : 

Secondary limeal^es were originally in a soft state. 

The waters of the deluge while elevated above England, de- 
posited on it a layer, or bed, of “ a soft and plastic ” calcareous 
matter. 

On their departure from the earth, by Bowing away towards 
the north, (bey floated over England the carcases of a number 
of tropical animals, clustered together into great masses. 

T^hese masses became buried in the calcareous 

On the sinking of the waters of the deluge belgw the sur- 
face of England, the bed of calcareous mifd oegSn to dry,, and 
on doing so completely, became the present Kirkdale rocit. 

The mastered animal bodies enclosec^iu the calcareous paste, 
Iw putrifying, evolved a great quantity of gas, which forced ^ 
limestone pwte in all directions from them, and thus generated 
the Cave in which Mr. Buckland found their bones. 

SofhState of Secondary Li^^tonxs, 

That secoodaiy limestones have been in a stat^ to admit fo^ 

E 2 
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reigii bodies into their Substance, their existence in it is evi** 
dence* 

Every shell and stone on the beach tells by its rounded" form 
tlie attrition to which it is subject at each flood and ebb of the 
tide ; and that a subtil powder is abmded from it which is col** 
lected somewhere. 

From the immense multitudes of marine bodies which exist 
in some of these limestones, from others consisting in fact 
entirely of them, from in general little or nothing but calcare- 
ous matter being i>rcsent, it becomes highly yu’obable that it 
is to tlie calcareous part of marine animals, more or less c om- 
miiuUed, that secondary limestones owe their origin. 

Dejx^sition oj (he Calcareous iMud. 

The waters of the deluge liad not, surely, either a duration 
or power, to obtain the matlei of this supposed layer of mmL 

]Vo shores any longer existing, shells could not ]% ])ulve- 
rised by the beat of the wave, fur it is not deep under water 
that such destruction is eflbcltal; was it so, wriuld the 
sliort jieiiod of a year have been Mdiirient to prcKluce the ma- 
terial of all the secondary limestones of the earth ! 

To have harrowed up thi^ mutter frruu the depths of tin* 
ocean, would have recpiired an agitation of the waters, which 
nothing warrants us in gi'ing to tliciii, which every thing denies 
tlieir leaving hud. 

hurricanes, no tempestujvus winds, no sw’ulh n billows, 
are recorded. To drowm niaukiud they were superHuous. A 
wind having arisen at the termination of the calamity tells that 
none existed before; and this wind must have been a most 
gentle one, a very zephyr. A vessel, iiulky b(yond all the 
elforts of imagination to hgure, so laden, so mamu'd, could not 
have lived in any agitated sea, least in one whicli out-topped 
the Aljjs, and the Andes, all that coultl curl) its fury, and 
mitigate its violence. 

Had tlie ark not foundered, wliich is impossible, what yet 
had become of the millions whicli its hidi.s enclft'sed ? Few 
had survived to repair the eliects of the divine wrath. 

The waters must have been at rest when tiie ark continued 
stationary /or many months on the mountains of Ararat. 

Kpr, do the agitations of a .sea extend far lielovv its surface* 
What navigator has told of the storm in vviiich the sea became 
thick with its own sediijieiits t 

But had such a deposit been made on our island, it w'oujfl 
not have continued on it. Standby like a little turret in the 
bosom of the waters, each agitation of them would have pre- 
cipitated part of it down its "sides. Their gigantic tid(?s must 
alone have washed U^way, and on the rush ot their final depar- 
ttire, uot a vestige of it could possibly have remained behind. 
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If the waters of the deluge placed a bed of calcareous 
matter on England and Germany, they must have done so over 
the entire earth. It must have been an universal stratum. 

Yet so total was the deficiency of it at Botany Bay, that the 
first settlers, for the very little hme which a few structures of 
immediate necessity required, were compelled, though spare as 
were the hands, and much as tliey were wanted for other 
purposes, laboriously and tediously, to collect shells along the 
beach. Where a limestone nodule was so anxiously sought and 
could not be found, great strata could not be near. 

But the sediment of the deluge waters would iiot*be mere 
calcareous matter. It must have consisted of everything which 
they could receive, suspend, and deposit. 

If over the earth uerc sj)read such a layer of mire, Noah 
and the animals could not Jiave landed upon it. Or had they 
not sunk into it and been smothered ; where yet had the weak 
found reiiige fi’oiu the voracious; where had the herbivorous 
found food ! 

What a time must have elapsed before Noah could cultivate 
the vine ! Nor is it from such a soil that the wine would have 
intoxicated the holy Patriarch. Had things so been. Ham 
never liadiofFeiidcd, nor Canaan incurred the fatal curse. 

Sinking of the Bodice into fie Mud. 

Supposing, lujwcver, such a bed of soft and plastic’^ 
calcareous matter depOvSited by the waters on England, the im- 
mersion of the bodies into it is of no small difficulty. 

Animal bodies bloated with gas from decay, which water 
had fioatod on Its surface,’’ are not easily conceived to have 
displaced a sti:yiy powder of a specific gravity of 2*7, and to 
have fallen below it. 

Turbulent vortic'cs,” which are imagined to have lent their 
aid on the occasion, would have disseminated the clustered 
animals, and dispersed the powdeiy stratum. 

That the bodies should in every case have descended into 
the calcareous pulp, in one unbroken group ; that in none a 
fragment, even a lock of hair, should have parted from the 
putrid mass, and stopped by the way, cannot certainly plead 
probability in its f avour. Yet what cabinet shows evtn the slen- 
derest bone of a water-rat bedded in the ^olid s«te«e ? What 
limestone stratum has astonished the learned, by presenting 
them, in its substance, with an antediluvian hyaena’s bristles, 
or lion’s mane I 

• . Formation^f the Cave. 

U the limestone pulp was too tibin, the gas would pfm 
through it and escape, and the pulp fall back upon the bodies; 
if too thick, the elastic force of the gas^would be insufficient 
to repel it from them. A precise poidt of ^ifiduration^ Jrt , 
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which it would at once yield and resist, was indispensable. 
This exact condition woulci but rarely occur ; would, at least, 
often not do it, and consequently bodies buried in the soUd 
rock must be frequent, if not most so. 

It is incredible that in every case jtlie gas should have driven 
away from the bodies the whole of the mud in contact with 
them. Some of the mud must have insinuated itself between 
the several individuals of the cluster, some have penetrated by 
the mouth, by lacerations, into the cavity of the bodies, and 
isolated pieces of rock must now occur among the bones, 
bearing the impression of tlie parts with which they had been 
in contact; as at Pompeii, indurated ashes presented the cast 
of a woman’s breasts. 

As the parts recoded from the bodies, it would cany with it 
some adhering fragments of them — bones, teeth, hair, feathers ; 
and which would now be fixed to the sides and roo^' of the 
caves. 

Bodies wliich liad been previously putrefying for tweb' 
months in a tropical temperature, would not probably ‘ ive 
still afforded, after their iuterment, ulBcient gas for the sup- 
posed purpose. From some exDerinieuts, made a great number 
of years ago, on the decay of animal mus e i/OrVhned over 
mercury, f am inclined to believe, that no cas^ when 

secluded from oxygen, is any great volume of gas evo’ cd 
by it. Subjected to the imui^ilit d pressure, would the matters 
of the gases have been able to expand to the elastic form? 
Would they not rather have assumed tlie fluid one ? 

Under these circiimstam es, would ^he muscular part of the 
bodies have entirely disappeared ? Would not some portiori 
of it have altered to adipocire i In such a sV^tc some of it 
must at least sometimes be met with. 

That fish have, in some cases, been inclosed in strata, in- 
vested with all their muscular part, >seems indubitable, from the 
presence of the scales; but they are scattered singly through 
the stratum, and have blown up no caves round themselves. ' 

indeed, the clustering of the quadrupeds during their voy- 
age, appears to be by no means a certain event, u they sunk 
below the surface, they would sink to difi’erent levels; home 
on the surface, they might assemble together, but no adherence 
would takc'place between them, and upon the slightest impulse 
they would part again. 

If the bodies were deposited with their integuments, the 
bones must be nearly ’all of them entire. How should they 
have become broken, enveloped in a soft mass, rendered a8- 
btionally elastic by the gases of a putrefying state, and float- 
ing on a sea which, high above all land, bore them out of the 
reach of eveiy means of concussion, especially become shivered 
as are of those of the cave? The force which could thus 
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destroy the bones, had reduced the riuscular inatter to pulp, 
and tne waters had carried it off, and the cave had had no 
efficient cause. 

If the bodies were deposited entire, every bone of each 
must be forth coming, and its complete skeleton admit of being 
iiiounted, 

the animal remains discovered buried singly in 
st». i of gravel and clay, and those found in multitudinous 
in in ilie cavities ol* rocks/’ there exist the important 

dihercnccs of the fornuu’ n jt beii»g in caves, and of the strata 
•a which il)cy occur b^ing -water rmes. These remains 
may consequently be suj>|)o>u.d tliose of aniinvils washed from 
liciglits by inundHti<' .3, and buried in the earthy matter trans- 
with tliem, 

Xor Cctn dn* bones of the cave ))e assimilated to the 
shells bnead<‘(i into the limestone rock id* Portland.’’ For 
ifio coiii^iariso!! to hold, the bones must be* “ kneaded into the 
ln..cstrne as ‘he siif . . ap«l us are tlie bones in the 

’tun< htc v,hi':li have been jaced in it by the sea. 

f th. tait.v. had bt‘e»» produced hy the descent of por- 
' c, ' , c.alca jou- yielding to gravity, they 

V old. hl^; th slal.iclit, s .,1’ lava, formed in ibis way, have the 
tevturt' of tile lock. Fbt stalactites of limestone strata are 
clu'Ois i/f ci v-^tul>, winch ha\e generated from solution in 


I4.. It rat ion ttf I he calcareous Stratum. 

The calc.i re. In.’S v- o is snp| >ed by Mr. Penn to have petri- 
fies* by siinpk diying; and on tiiis supposition much of the 
hypotliesis concerning the formation of the Cave reposes. 

Experiments will iU/iivince that a paste of calcareous pow^der 
and water does not dry to marble, but to whitening. An in- 
durating faculty must not be attributed to lime, it has it not. 
Chalk stratvi cannot be assigned a less age than the rocks of 
Yorkshire, and they have not dried to stone, nor seem hasten- 
ing to beedme such. 

Each particle of powder is a diminutive pebble, and an inter- 
vening cement is required to connect it with the neighbouring 
ones. 

(Carbonate of litfte dissolved in water by meai^s*15f an excess 
of acid is tlie element of agglutination, which nature Kas in 
these cases made use of. ^he acid solvent exhales or becomes 
saturated, and the neutral salt, ceasing to be soluble, crystal- 
lize# on the particles of the powder. 

It is thus that the sands of the Calabrian shores are consoli-^ 
dated, llie sea water loaded with the calcareous salt, carries 
it into them. It cannot be by drying ^ince they are wetted 
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by_ every wave^ and eaod wetted with ordinary sea water and 
dried is not converted into millstone. The great hardness is 
due to the silicious part. 

1 brought a mass of sand the sea at Dumbarton, inclos- 
ing a recent razor shell with its epidermis on it, and fragments of 
coal, cemej^ed to stone by carbonate of lime, so that the cala- 
brain process takes ])lace on that coa.st. ' 

In lilne^tones consisting of considerable-sized fragments of 
shells, the sparry cement which connects them is perfectly evi- 
dent. It is this cement wliich appears as regular crystals where 
cavities occur in the mass too large to have i)ecufdled by it, 

Beds of sediment cun by this means hecomo rock" at the 
utmost depths of the ocean, and it is in all probabdity there that 
most of them have done so. Tlie wajikings of contiguous volca- 
nos have supplied the carbonic acid. 

<)oliti‘s have been evidently funned in a sea much loaded 
with dissolved caibonate <jf Imic, and which on the Escape (d‘ 
the dissolving acid lias crystallized round Hoating particle\s. 
When the w eight of the grains has become such as to occasion 
their subsidence, tluy have been cemented together, every 
thing taking place in all respects as in the case of the [)isolites of 
( -arisbaden. The Kirkdale rock being composed ofodites mu^^t 
have had tins origin. 

isuch a formation cannot be assi<j;iH'd to tlic time of the delude* 
Bt;?icles the violence <.>! bringing witliin tlu' compass of u tirw 
months, oyf rations wliose ueconij>!islnnent ^cems to leave 
required ccntuiies of centuric"^, the necessary conditions must 
have bt'en wanting. Had not all the volcanos become extin- 
guished, tliey could not, and in such a time, have poured forth 
carbonic acid to saturate the immensity of its wafers ; and it is 
also utterly impossible to believe tliat the beings iu the ark, 
alrc'ady not a little inconvenienci^d for respiration, could with- 
stand the sulFocating effluvium. 

Co7nufg of the Auiinfils hi/ Sva. 

Of the animals having been tropical ones no testimony is 
odbred. The elephant of Siberia being mnv ascertained to have 
been a very hairy animal may be supposed to have been a 
norlheni one, and if there were formerly northern eleplmnls, 
there mav been northern byamas and northern tigers. 

If tile todies w'ore brought by water, no reason appears why 
they are, with the exception of a fe\#'birds, exclusively those of 
quadrupeds. Bepiiles, insects, trees, even fish, for all of thenf 
umst have p(;rished from the mixture of salt and fresh wtiter, 
must have entangled in the clusters. 

As the bodies must have been macerated for about a year in 
the tropical seas, before the retreat of the waters transported 
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them towards the north, those of the smaller animals, as the 
water-rats, must have been so completely decayed as to be 
reduced to the bones solely, whii^water would net float. 

The voyage from the tropics drroe balls of album grmcum in 
an entire state, is what will not, under any circumstances, be 
easy to admit ; to suppose it amidst turbulent vortices, by 
Avhich tlie frninewoik'of tlic animals Avas shattered, dislocated, 
fractured within the integuments,’’ reduced to splinters, is 
utterly impossible. The entire state of the balls of (ilbum grae- 
cnin, and the extremely fractured one of the bones, are totally 
incompatible on Mr. Penn's system. And such an ablution would 
not have left in these halls a trace of the triple ])bosphate. 

But quadrupeds are not the only animals of tropical features 
found in northern latitudes. Every shell in the strata, the nau- 
tili, the cornu ammones, the belemnites, the anoniia, are now as 
foreign to the surrounding seas, as are the others to the land. If 
one then^came from afar, both did. 

What must have been the mass and impetuosity of the wave 
Avhich could buoy a linge oyster, a massive brain stone, from 
the equator to the British islands, and at an elevation to depo- 
sit it on Sliotovcr Hill, or at KingsWeston ? Such waves had 
tumbled ck)\\n the mounl.iins of the earth, shivered its islands 
and Its coutincuts, and choked up the bed of ilie ocean with 
tlicir ruins. Surely it is a firr less difliculty to bring the cli- 
mate to the exu\ia‘, tinui the e.suvive to the climate.*’ 

The existence together of the bones of many species does not 
necessitate the conclusion of the animals having been associates 
ill the cave. If hyu-nas “ do not always resort to the same 
den,” neither is it probable do other wild beasts. A succession 
of inhabitants ts admissible. 

Kor is it required to believe that any of the animals whose 
bones w^ere found in the cave died there. If hytenas collect 
bones round their dens, it must be allowed not very improbable 
that they sometimes, often even, carry them a little further. 
Alarmed by the roar of a more mighty devourer, or even by that 
of one of ^jual strength, it seems natund for them to retreat 
with their spoil to their last refuge. Why, but to be able to do 
this, do they bring them near their dens ? 

The smallness of the cave’s mouth, admitting it to have been 
always what it now is, would indeed oppose the id«Kofel<?phants 
having walked into it, but no entire skeleton requires the gcdmis- 
sion of their having done this ; and hyeenas who feed on putrid 
carcases, may have found no difticuTty in parceling suen ; or 
tliey may have collected the Bushman^s harvest, or the 
bones may have been carried into the cave by animals mor^ 
powerful than hymnas. 

If animals as ravenous of bones as bysenas are said to be did 
not, in any hour of dearth, devour those of "the water^ratsi it 
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be because those became tenants of the cave only when the 
water had ejcpelled the hyaenas. It is alike improbable that 
animals of sucn contrary habits should dwell together, and that 
hyaenas should carry so diminutive a prey as a water-rat, to their 
den to devour it. 

The smaU quantity of the album graxuni can atford no argu- 
ment agaittet the animals who produced it having lived in the 
cave. So brittle a substance could nut last long under the 
trample of numerous animals of such bulk. Tlio water which 
subsequently entered tlu* cave may have d(\sf roved a part. The 
existencp of any is a strong circumstatice in {‘avour of tlu; su]>i)»j- 
sition of their having lived in the cave, and such as it would 
scarcely have dared to hope for, in its support. 

If bones of quadrupeds are found inclosed in no rocks but 
limestone ones, which it may, however, require more extended 
observation to establish, the reason may be, that in no other 
rocks are caverns, in which w ild bea,stsciui take shelteS so com- 
mon, These are likewisti the only rocks in which the formation 
of stalactite would close the openings, and preserve the bones 
through a long course of ages, and so as to have reacdicd our 
times, from tlic decay and all the accidents to whicli in an open 
cave they would be exposed. r 

Of the Dclngv. 

Should every argument which has lic-cn ufldiiccd to ostaldish 
that the animals were not brought I'rom remote iH'gions by water, 
that they lived and died in the c^umtues in which their remains 
now lie, have appeared insuifeitmi for the pur|K)se, yet, that it is 
not to the Mosaical flood that th< ir exist(mc(’, where they now 
are, is to be referred, two great facts appear l«i place beyond 
controversy. 

One is the total absence in tlie fossil world of all human 
remains of every vestige of man himself and of his arts. 

The magnitude of the chastisement, the order of nature sub- 
verted to produce it, proclaim the nmUitudes (d the criminal. 
Human bodies by millions must tlum have covered the waters ; 
they must have formed a material part, if not the principal one, 
of every group, and human bones be now cnns(*quently met with 
everywhere blended with those of animals. 

Ol)j€cts oiibumau ipdustiy and skill must likewise continually 
occur among the bones. Of the iiiiserable victims of the disaster 
numbers would be clothed, and have on their persons articles of 
the most imperishable materials ; and the dog would retain his 
collar, the horse his bit and harness, the ox his yoke. Tonnen 
who wrought iron and brc>nze, who nianufartured harps and 
organs, these things nuisthave been familiar. 

But more ; embalmed witliin the substance of the diluvian 
mud, entire cities, with their monuments, with a great part of 
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their inhabitants, with an infinity of things to their use, would 
remain. Every limestone quarry should daily piesant us with 
some of these most precious of all antiquities, before which 
those of Italy and Egypt would to nothing. 

How greatly must we re^et that this is not the case, that we 
must relinquish the delightful hope of some day finding in the 
body of a calcareous mountain, the city of Enoch buHt by Cain, 
at the very origin of the world, with what awful sentiments had 
not present generations contemplated objects which once had 
been looked upon by eyes which had seen the divinity ! 

The other great fact which forcibly militates against^the dilu- 
vian hypothesis is, that the fossil animals are not those which 
existed, at the time of the deluge. The diluviaci species must 
have been the same as the present. The multifarious wonders 
of the ark had for sole object their preservation ; while of the 
fossil kinds, not perhaps one, or quadruped, or bird, or fish, 
or shell, #r insect, or plant, is now alive. 

Amazing proofs of inundations at high levels ’’ are appealed 
to. Had they being, of the deluge they could at most speak but 
to the existence ; on its influence in the contested cases, they 
would be silent ; but it appears that this stupendous prodigy, 

* ‘‘ Like the fabric of a vision, 

licft not a wreck bchiml.” 

Of the occurrence of marine depositions at great altitudes, the 
elevation of the stratum by volcanic efforts, furnishes a far more 
easy solution than the elevation of the sea, as it refers the phe- 
nomenon to a natural cause, and does not require the immediate 
interposition of the divine hand; and the ruptured state and 
erect position pf the strata on all these occasions, testify strongly 
in favour of the simpler supposition. 

To collate the revered volume with the great book of nature, 
and show in their agreement one author to both, was an under- 
taking worthy of the union of piety and science. If the result 
has not been what was anticipated ; if we look in vain oyer the 
face of ouf globe for those mighty impressions of an universal 
deluge, which reason tells us that it must have produced and left 
behind itself, to some cause as out of the natural course of 
things as was that event, must this doubtless be attributed. 

By his entering into a covenant with man amyarute , 

and having for ever set his bow in the cloud,” as a token that 
the direfuFscene should never be renewed, the Creator appears 
to have repined at tlie severity of his justice. 

• The spectacle of a desolated world, — of fertility laid waste, 
of the painful works of industry and genius overtluown,--of 
infantine innocence involved in indiscriminate misery with the 
hardened offender, — of brute nature whose want of reason pre- 
cluded it from the possibility of all ofioDipe, ma^e shamin 
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forfeit of human depravity, maybe supposed to have touched his 
heart. 

Under the impression of these paternal feelings, to obliterate 
every trace of the dreadful scourge, remove every remnant of 
the iriglitful liavoc, seem the natural cllbcts of his benevolence 
and poweiv As a lesson to the races which were to issue from 
the loins of the lew who hud been spared, — races wliich were to 
be wicked indeed as those whicli had preceded tliem, but which 
were ])romised exemption from a like punishment, to have pre- 
served anv memento of them wcmld have been useless. 

To a miracle then wdiich swept aw ay all that could recall that 
day of death when window‘s of heaven were opened upon 
mankind, must we refer what no natural means are adequate to 
explain. 

Article XII. 

Analyses of Books. 

An Epifowe of C/icniisfri/, v herein the Principles of the Science 
are i/linl rated in luO }lntertainin<^ and Instructive Expert- 
ments, cSt. Sc, By the ’Rev. John Tuphum, MA. (of St. John’s 
College, ('amhridge ) Head IMaster of Bromsgrove Grammar 
School, Worcestershire. Sectmd Kdition. ‘Jdmo. pp. 134. 

CoKTEATiY to tlui expectations we had formed when we first 
saw this publication, it has (according to the title page at least) 
reached a second edition ; we consider it, therelbre, proper to 
exhibit its true nature to the public, and to warn them of the 
numerous errors which it contains: — errors greater in number 
and importance tliaii in any work of the same size that ever 
appeared on the subject of which it treats. 

>Ve shall not pretend to go minutely through the book ; a few 
passages, taken almost at random, will be sutiicientto show the 
nature of the work, and that the author, w ithout intending to be 
original, is so greatly in error, that lie does not possess even the 
slender requisites fi^r a copyist. 

With respect, first, to chemical action, it is stated, in p. 4,that 
chemical action will imt lake place between twoliodies, except 
one of tliem in a fluid state, or at least contain water/^ Now 
this is not the fact; numerous examples mijjht be g^iven of the 
contrary, but one will sutfice, viz. the mutual action of lime and 
muriate of ammonia. In 5, it is asserted that if two bodies^ 
X and y, unite in the jnoportion of 4 to (>, then iJiese numberi^ 
express the weight of their atoms.’’ This again is an error; 
oxygen and phosphorus unite in the proportion of 4 to 6, but 
these numbers do not express die weights of their atoms; they 
only ihow' tlnit phoj^horns combines with tvvo-thirds of it* 
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weight of oxygen, but the w-^eight of tlje atoms depends upon 
that of the standard assumed : "thus the weight of an atom of 
hydrogen being 1, that of oxygen is 8, and phosphorus 12, but 
an atom of hydrogen being 0'125, oxygen is 1, and phosphorus 
1*5. 

When combination takes place between two bodies in 
various proportions, the numbers indicating the greater are exact 
simple multiples of that denoting the least. Thus 100 parts of 
carbon unite with 132^^, or 26’o parts of oxygen, and no other. 
Again, 100 parts of sulphur unite with 50, or ToO, or 150 parts of 
oxygen ; and in the intermediate ones no combination e^sues.^' 

jNow^ it happens that tlie greatest proportion is sometimes not 
a multiple, but one-half more than the least ; tliis occurs with 
re^spect to iron, of which 28 parts unite witli 8 of oxygen to form 
protoxide, and with 12 to form the peroxide. Again, the exact 
tpiantity of oxygen with which 100 of carbon unite are 133 to 
form oxiJfc of carbon and 2b'(> to form carbonic acid, but there 
is an intermediate compound, namely, oxalic acid, composed of 
100 carbon and 200 oxygen. Once more ; 10(J of sulphur unite 
with 125 of oxygen to form hyposulphuric acid, as well as with 
the three proportions above stated. 

In p. lli we have, a marvellously easy method of making sul- 
phuric acid ; sulphur by combustion in atmospheric air over 
M'ater, unites with oxygen, and forms sulphuric acid."' How 
foolish then have our manufacturers been in using nitre at a vast 
expense ! We must, however, 1 believe, for sulphuric read sul-^ 
phurous. 

Iodine appears also to have undergone a wonderful change of 
properties ; according to Mr. Topham, it ‘‘ is abundantly ab- 
sorbed by w'tUer ; ” (he fact is, that water absorbs about 
l-7000th of its weight. 

In the chapter on the alkalies, potash, soda, and ammonia 
are mentioned ; and after incorrectly stating that the last 
** next to hydrogen gas, is the lightest known ponderable body,’’ 
yyh are informed, that the other alkalies are lithina, delphiiie, 
brucine, vmiquelinc,’*aiid then we are instructed that ^Hhe bases 
of the other alkalies [meaning the four last named], except 
vauqueline (whicli is of vegetable origin) have also been formed 
into amalgams with mercury, and are found to be metallic.” 
From this we might conclude that delphia and b^^^ia are not of 
vegetable qiigin, and that the seeds of stavesacre, and the bark 
of the bruciaantidysenterica have been ** found to be metnUks.” 
The sentence which we have last quoted is followed by /^oxygen, 
\heiefore, in one proportion is the cause of ^kalinity ; in auotb^ 
(as will be seen) of oxidation ^ and iu a third of acidity* 
difficult to conceive how so much error could have been cralnln^d 
into so small a space. If these statements were tpe, then we 
take any substance which is capable of nni^ng wi^ 
be hydrogen, sulphur, or potassium, and by 
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different proportions produce a mere oxide, an alkali, or an acid, 
with the same base. Mr. Topham will find that he has incor- 
rectly stated with respect to different proportions of oxygen, 
what is true only with regard to different bases. This erroneous 
view of the case is also contained in the chapter on oxides, in 
which it is stated that any simple substance, in union with a 
Jess (j^uantity of oxygen than is necessary for the formation of 
an acid, is termed an oxide.” Now acidity does not depend upon 
the quantity of oxygen, but upon the nature of the base which 
unites with it. Six parts of carbon combined with 16 of oxygen 
form an, acid, but 6 parts of hydrogen combine w ith 48 of oxygen 
to form water. In the next chapter we again meet with the erro- 
neous statement that sulphuric acid is formed by the combustion 
of sulphur over water; and sulphurous acid is said to be ‘‘ con- 
stituted of 1 atom sulphur and 2 of oxygen in 100.” We would 
inquire whether it is not so constituted in 10, 100, or 1000 parts? 
or whether its atomic constitution is altered by the quantity sub- 
jected to analysis, so that what is true of two portions of 50 parts 
each added together would not be true of 100 parts ? 

Nitric acid is said to be a compound of one atom of nitrogen 
and two of oxygen, instead of five of oxygen ; but carbonic acid 
is one of the most extraordinary w^e have ever met with : it is 
widely diffused through nature, being combined with chalk, 
limestone, gypsum, magnesia, &c.” Of these four statements, 
one only is correct ; chalk and limestone are not cornbhied with 
carbonic acid, they consist of lime combined with it, and gypsum 
is neither combined with, nor contains carbonic acid; w^e need 
hardly say, that it consists of sulphuric acid and lime. 

In speaking of nitrous oxide, it is stated to consist of two 
atoms of nitrogen and one of oxygen.” We suspect that 
our author has mistaken volumes for atoms; for this gas, 
although composed of tw^o volumes of nitrogen and one volume 
of oxygen gas, is generally allowed to consist of only one atom 
of each. 

It appears from Exp. 4, that our author does not know that 
nitric oxide and nitrous gas are different names for the same 
elastic fluid ; for he says at p. 64, nitric oxide on coming into 
^contact with atmospheric air receives a further portion of oxygen, 
and becomes nitrous gas. 

We have a^ither tyne nor inclination to pursue our observa- 
tions -upon this work any further; and after what we have stated 
it would be superfluous to offer any additional opinion respecting 
it ; but we cannot refrain from expressing our surprise, that a 
gentleman who must have distinguished himself in order to have 
acquired the degree of Master of Arts, should so far have for- 
gotten what was due to his own reputation and to public utility, 
as to venture to write a book upon a subject, his ignorance of 
which he mu^t have felt, and all conversant with chemistry 
must dilcover.-<-(P.) 
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Article XIIL 

Proceedings of Philosophical Societies, 

ROYAL SOCIETY. 

Ma^ 27. — The reading of Mr. Abrahams’ paper on Magne- 
tism was concluded ; and a paper was read, On the Direction of 
the Eyoa in Portrait Painting; by W. H. Wollaston, MD. 
VPRS. 

Jane 3. Lemon, Esq. was admitted a Fellow of the 

Society; the name of Charles Macintosh, Esq. ordej^ed to be 
inserted in its printed lists ; and a paper was read, On the 
Generation of Fishes ; by J. L. Prevost, mD.” 

The Society then adjourned to June 17, in consequence of the 
ensuing holidays, 

June 17. Edgeworth, Esq. was admitted a Fellow of 

the Socif ty, the name of Major Charles Hamilton Smith, ordered 
to be inserted in its printed lists ; and the following papers were 
read, several of them in an abridged form. 

On the Organs of Generation of the Axolotl, and of other 
Protei ; by Sir E. Home, Bart. VPRS. 

On the Effects of Temperature on Magnetism and on the 
diurnal Variation of the Needle ; by S, 11. Christie, Esq. MA. 
communicated by the President. 

On the Preservation of the Copper Sheathing of Ships, and 
on some Chemical Facts connected with it; by the President. 

On the Application ofDoibereiner’s new Discovery toEudio- 
metrj' ; by William Henr/, MD. FRS. 

The Society then adjourned, over the long vacation, to meet 
again on the ISth of November next. 

^ LINN KAN SOCIETY. 

May 4. — M. G. St. Hilaire was elected a Foreign Member^ 

A notice from Mr. Wood was read respecting the Golden 
Oriole, Orlolus Galbulu, shot on the 2(ith of April, flying i«i 
company with some Blackbirds, at Aldershot in Hampshire.. 

The r^'admg was continued of Mr. Vigors s paperstoa the 
Natural Affinities of Bj^rds; and of the Catalogue of Norfolk 
and Suffolk Birds, hf the Rev, Messrs. Sheppard andWhitefav;. 

May 24, — On this day, being the birth-day of l^inneeas^ the 
Anniversary of the Sqpiety was held at one 
formity with the Charter, the Right Rev. the 
Carlisle, Vice President, in the Chair.. f ^ ^ 

0 The following gentlemen were re-elected 

^ Sir James Edward Smith, President} ^ 

Edward Forster, Esq, Treasurer;^* t* 

Alexander Mac Lpay, Esq^ Sectary ^ ^ * 

Mr. Richard Taylor, Assist^i 
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The follovvino- were elected to be of the Council for the en- 
suing year r — Edward Barnard, Esq. ; H. T. Colebrooke, Esq.; 
Major-General T. Hardwicke ; Daniel Moore, Esq«; and Philip 
B. Webb, Esq. 

An extensive and interesting series of the various species of 
Rhubarb from Chelsea Garden was exhibited by Mn Anderson. 

The Anniversary Dinner of the Society took place at Free- 
masons* Tavern, and a considerable number of the Fellows, in- 
cluding many from distant parts of the kingdom, participated 
in the pleasure of this meeting, which was alloyed only by tlie 
absence, owing to indisposition, of their highly esteemed Pre- 
sident, whose excellent qualities, great attainments, and invalu- 
able labours for the promotion of scieruie, have long endeared 
him to those who know him, and especially to the lovers of 
Natural History. Tlie chair was filled on this occasion by the 
venerable Prelate, who from the first foundation of the So- 
ciety has been one of its most zealous supporters. . 

June 1, — The reading of Mt. Vigors \s paper was concluded; 
and that of Messrs. Shejipard and Whilear’s Catalogue conti- 
nued. 

June 13. — The meeting of this evening, which was an ex* 
tremely numerous one, was honoured by the presence of His 
Royal Highness the Prince of Saxe-Cobourg, and several other 
personages of distinction. 

The reading was commenced of a ]>aper, On tlie Structure 
of the Tunioata; by W, S. .Mac Leay, Esq. MA. FLS. and the 
Society then adjourned, o\er the summer recess, to meet again 
on the 2d of November next. 

ASTRONOMICAL SOCIETY. 

May 14, — ^The whole of this sitting of the Society was occu- 
pied by the reading of tlie conclusion of Mr. Baily’s paper On 
the Method of determining the Dilference of Meridians, by the 
Culmination of the Moon ; this paper having been commenced 
at the last meeting in April. 

The author, after brieHy alluding to the nautical /nethods of 
determining the longitiide, including those by means of chro- 
nometers, adverted to live distinct astronomical methods which 
have been pursued, viz. 1st, By tlie eclipses of Jupiter’s satel- 
lites. 2dly, JBy eclipbes of the moon. 3dly, By eclipses of the 
sun. , By occultations of the stars. And Stbly, 

By meridiobjal transits of the moon. The first three of these, 
by reason, of diOk infrequency and obvious sources of inaccu- 
racy^ are of very limited utility; while the fourth method fa 
rendered uncerteiin from its involving a doubtful datum, /Ac co/n- 
pressionjoi the^earth, well as other difficulties which the au- 
thor pointed lie the|i proceeded to point out that the fifth 

method was gBeatly\ superior to |iny of the others, in which 
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opinion he was supported by the testinjony of Dr. Maskelyne, 
HernouUi^ and many eminent astronomers who were quoted. 
Notwithstanding its high recommendations, this method has not 
been successfully adopted in practice, and has even led to some 
awkward anomalies, on account of its having been customary 
to take the moon’s centre deduced to the meridian, and to com- 
pare it with the apparent places of stars passing the meridian 
about the same time in any parallel of declination. 

The newly proposed method consists in merely observing with 
a transit instrument, the difierences of right ascension between 
the border of the moon, and certain hxed stars pgsviously 
agreed upon, restricting the observations to such stars as dijfer 
very little in declination from the moon^ and denominated nuyon 
culniinaiing stars. The attention of astronomers has been called 
to this method by M. Nicolai, of Manheim, in several numbers 
of Schumacher’s Nachrickten. It is quite independent of tlie 
errors of Ae Lunar Tables (except so far as the moon’s horary 
motion in AR is concerned), it does not involve the quantity 
of the earth’s compression. It does not require a correct 
knowledge of the position of the star observed, nor does an 
error of a few seconds in the clock sensibly affect the result. 
Hence much trouble is avoided, many causes of error pre- 
cluded ; besides all which, the method is universal. 

GEOLOGICAL SOCIETY. 

May 21. — ^The reading of the paper On the Geology of the 
Ponza Islands in the Mediterranean ; ” by George Poulett 
Scrope, Esq. MGS. was concluded. 

The Ponza Islands lie off the coast of Italy, opposite Terra- 
cina and Gaieta^ They consist of Ponza (anciently Pandataria), 
Palmarola, and some islets ; V entotiene and San Stefano con- 
nect them with Ischia. The harbour of Ponza is excellent. 
Dolomieu’s Memoire sur lea Isles Ponces excited curiosity, but 
is too general to satisfy it. These islands are composed of 
rocks, of the Trachytic series, and presenting hue sections 
along their epasts, enabled the author to clear up many doubts 
and errors which the mere investigations of inland localities 
have caused to be affixed to this formation. 

The Isle of Ponza is long and vmy narrow, and is eroded by 
the sea into deep concavities. Harder masses lef** along its 
shores show that it once was broader, and protruding ledges 
mark its former connexion with Quannone and 4^a Oab&a. 
Prismatic trachyte, variously coloured and^dispo^ied,^ forms the 
osSature of the island. It is constantly ac4^tn|[ianiea by, and 
alternates with, a semi-vitreous trachytic congloriAerate, formed 
of minute pulverulent matter enclosing of trachyte. 

The prismatic trachyte seems to have been forcibly kijeeted 
through the conglomerate, and wherever it»4ouches the latter 

New Series, vol. viii. f ' 
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its earthy base is converted from two to thirty feet deep into a 
pitchs tone-porphyry ; sometimes it becomes a pearlstone, at 
others encloses a true obsidian. These rocks are connected 
with a silicious trachyte^ resembling in appearance the silicious 
buhrstone of Paris. Resting on the semi-vilreous trachyte and 
forming the base of the Montagna dfella Guardia, is a rock 300 
feet thick, which the author distinguishes mineralogically from 
common trachyte, and proposes to call grcystone. 

In Jannone the trachyte overlies a limestone, which Brocchi 
describes as transition limestone ; at the point of contact tliis 
latter becomes dolomite. Having described the whole of this 
group, the author terminates Ins paper by connecting their 
geological structure with that of the neighbouring continent of 
Italy. 

A paper was read, entitled, Notes accompanying Specimens 
collected on a Journey through Part of Persia and the Russian 
Tartaries ; ’’ by James B. Fraser, Esq. MGS. 

June 4. — A paper was read, entitled, ‘‘ Description accom- 
panying a Collection of Specimens made on a Journey through 
the Province of Khurosaii in Persia;’' by J, B. Fraser, Esq. 
MGS. 

On quitting Teheran, the road passed by the roots of the 
chain of Elburz, through the pass Gurdunee, Sirddra to Sern- 
noon and Shahrood, over gravt lly hills, having to the south a 
salt desert, and appearances at salt on all sides ; thence by 
Mey Omood, Abbassabad, Muzeuoon, and Subzawar to Nisha- 
pore, about 40 miles west of which place are found the cele- 
brated torquoise mines, %\liich are worked along the sides and 
ridges of a narrow valley. The principal luine is called Abdool 
Rezakee. The calai’te is found pervading a soft yellow stone 
and a mouldering reddish rock, as also a rock of much firmer 
texture resembling quartz rock of a grey colour with reddish 
streaks, and containing specular iron. A conglomerate rock 
occurs in the vicinity. The mineral is found sometimes in veins, 
sometimes inammillateil in fissures, and at other times irregu- 
larly dispersed through the rock. The author dej^cribes all the 
mines actually worked ; they arc tiie property of the crowm, 
and were valued, wlien Mr. Fraser visited them, at the auniiui 
rent of 2000 tomauus of Kborosan, or about 3500/. sterling, 
and are facr^ied to the highest bidder. At Derroad, 25 miles 
from Nishapore, the primitive rocks of Elburz appeared similar 
to those seen in the lofty range between Ispahan and Cashaii. 

A paper was then road, entitled, ** Geological Observations 
on the feea Cliffs at Hastings, with some Remarks on the Beds 
immediately below the Chalk by T. Webster, Esq. Sec. GS. 

This paper commenced with a geographical description of the 
cliffs on each side of the town of Hastings, from the White 
Rock on the west to the end of Fairlee cliff" on the east, which 
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form a very instructive natural section of an elevated tract in 
Sussex^ surrounded by, and coming out from under, the clay 
of the Wealds. 

These cliffs consist of alternating beds of sandstone, shale, 
and clay, more or less charged with oxide of iron, and carbon- 
ized vegetable matter, The iron is most abundant in the lower 
part, where there are beds of two or three inches thick of rich 
argillaceous iron ore that were profitably worked before the 
fuel of this part of the country became scarce. 

The middle beds of the cliff have much less iron, the greatest 
part consisting of very white friable sandstone. In flie upper 
part of the series, there are many large blocks of a grey calci- 
ferous sandstone, tiie surfaces of which exhibit a mamillated 
structure : and this rock may be considered as a variety of the 
chaux carbonatce quartzifcre of Haiiy, having much analogy with 
the crystallized sandstone of Fontainebleau. The- mamillated ap- 
pearance is very well seen at the white rock, and has (though 
erroneously) been usually attributed to the action of the sea 
upon the fallen blocks. 

The fossils, in the cliffs of Hastings, are not numerous ; the 
shells being confined to two or three species of small bivalves, 
and a univalve resembling diat in the Petworth marble. Thin 
layeis of lignite are frequent, and fragments of a very singular 
siiicified wood of the inonocotyledou kind, the cavities of 
which are filled with minute transparent crystals of quartz. 

Bones of large Saurian animals, and of birds, mso occur, 
though rarely, together with scales of fish. 

The author observed, that the grey calciferous rock has not 
liithcrtu been noticed in any part of the formations between the 
chalk and the •Purbeck, except in this district; and from its 
not being co-extensive with the rest of the ferruginous sand 
series, and the want of continuity and correspondence in many 
of the beds, he took occasion to remark, that it may be fre- 
quently more correct to consider the subdivisions of some 
formations rather as irregu/arlj/ lenticular than as tabular 
masses. • 

June 18. — A paper was read entitled Notes on Part of tlie 
o))poBite Coasts of the English Channel, from Deal to Brighton, 
and from Calais to Treport;” by Wm. Henry Fitton, MD. 
MGS. • 

This paper was accompanied by a connected series of views 
or elevations of the coast, drawn by .Mr. Webster, from the 
pktee where the chalk rises near Calais, to where, after being 
cut off near Blanc Nez, the chalk again appears upon the shore 
near Treport ; and, on the English side, from, the rise of the 
chalk near Deal, to where it sinks at Brighton. The author 
expresses his acknowledgments to the Baron Cuvier, thros^^ 
whom he obtained permission from the Frencl| autihoriliet lo 
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pass along the coast b) sea, and experienced everywhere the 
greatest attention from the officers of the French customs. The 
paper briefly describes the leading geological features of the 
coast, reciting the partial descriptions already published, and 
referring, for an account of the cliffs near Hastings, to a me- 
nioir by Mr. Webster, read at the last meeting of the Geolo- 
gical Society ; and for a detail of the beds which form the cliffs 
from Gris iN"ez to Equihen, to an account of the lower Boulon- 
iiois to be read at a future meeting. From Equihen to the 
mouth of the Somme, the coast is altogether occupied by dunes 
of sand, ^the sand hills being, in some places, especially in the 
vicinity of Staples, more than 100 feet in height. These hills 
are, in general, somewhat crescent shaped, the back of the 
crescent being turned towards the prevailing wind, and the 
slope on the lee side much more rapid than the opposite one. 
The immediate base of the dunes seems to be peat, which is 
found both on the laud side of them, and without, just on the 
verge of the sea, and in some places, below the level of high 
water: but no rocks have yet been discovered along the coast 
beneath tlie dunes. A list of heights obtained by the barometer 
is subjoined to this paper, and some detached sketches are an- 
nexed to it of interesting geoiogici|J appearances on the French 
shore. 


Article XIV. 

.SCIENTIFIC NOTICES. 

Chemistiiv, 

1. On the Mature of the free Acid ejected from the Unman 
Stomoe/i in l)i/spepsia. 

Ouij readers know from the notice of the proceedings of the 
Iloyal Society in the A)nnits tf Phihisopln/ (Feb. 1824), that in 
Decenil)er last, J)r. Ihout read a })aper before tliat learned 
body, the object of wdiich was to prove, that the acid usually 
found to exist in tlie stomach of animals, during the digestive 
process, is the muriatic. An acquaintance of mine, who occa- 
sionally suffers severely from dyspepsia, and was somewhat scep- 
tical as to DT. Front’s conclusions, lately requested me to exa- 
mine the fluid ejected from his stomach during a violent dyspep- 
tic paroxysm the day before, with the view of ascertaining the 
nature of the free acid it contained. ^ 

Tlie fluid which liad been thrown from the stomach in the 
morning, fasting, when filtered, was perfectly clear, and nearly 
colourless ; it gave a decided red tint to litmus paper. I dis- 
tilled about six ounces of it almost to dryness, at a gentle beat, 
receiving the*producJt in three separate and nearly equal portions. 
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One-half of each portion was treated with nitrate of silver. The 
first had no effect on litmus paper, and scarcely gave the slight- 
est cloud with the test. The second became slightly cloudy by 
the test, but was equally without any action on the blue paper. 
The tliir<l portion reddene(} the paper strongly, and produced an 
abundant dense cloud, when 1 dropped into it the nitrate of 
silver, and a pretty copious precipitate collected at the bottom 
ol’ the tube. The remaining half of the third portion was evapo- 
rated by a gentle heat to about half a fluid drachm. The preci- 
pitate which a drop of it, placed on a slip of glass, occasioned 
with a dro]) of nitrate f>t silver, w^as insoluble in nitric ncid, and 
perfectly soluble in uiniiionia. Another drop, similarly treated 
wdth muriate of barytes, gave no precipitate, nor cloud. The 
remainder was neutralized with pure ammonia, further evapo- 
rated, and poured on a slip of glass ; when it afforded a multi- 
tude of well-defined crystals of muriate of ammonia. 

The pf^cipitate from the first half of the same portion by 
nitrate of silver, being collected, washed, and dried, fused on a 
vslij) of platinafuil before the blowpipe into horn silver. 

The presence of free muriatic acid in the ejected fltiid, and 
consequently the accuracy of Dr. Prout’s conclusions, seem to 
be fully egufirmed by the preceding experiments. J. G. C. 

2. Pi/roxfj/ic and Pi/rouceltc Spirits, 

In a paper read Ijefore the Society of Physics and Natural 
History of Geiujva, on tlie Kith Oct. 1823, AIM. Macaire and 
Marcet have given a description and analysis of two fluids, ana- 
logous in many of their jiroperties to alcohol, particularly in 
being capable, like it, of forming ethers wdien acted upon by 
acids. I'yroxylic spirit, the first of these, is obtained during the 
rectification of pyrolignous acid ; the second was described long 
ago by ]\1. Clieiicvix under the name of pyroacetic spirit, and 
may be prepared by subjecting the greater number of the ace- 
tates to distillation. 

Tyroxylic spirit is colourless and transparent. Its smell is 
strong, pui:^geut, and ethereal, and has a strong resemblance to 
that of ants. Its taste is strong, hot, and slightly pungent, 
leaving a distinct impression of the flavour of oil of jieppermint. 
Its specific gravity, after having been distilled ofl' dry muriate of 
lime, is 0*828. I t boils at 160®, It redekms litmus paper very • 
sligiitly ; but this eflect is probably produced by a minute resi- 
due of acetic acid ; for when the spirit is distilled ott‘ litharge, a 

S mall portion of llie oxide is rendere<l soluble in water. The 
lisselved salt is not precipitated by barytes, nor by nitrate of 
silver, and it contains no nitric acid : it appears, therefore, tp be 
an acetate. When heated, the spirit burns with a fine blue 
flame, without leaving any residue. Alcohol ; 4iss^h§» it ill ^ 
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every proportion, and the addition of water renders the solution 
opalescent, and the spirit gradually ascends to the surface. 
Water alone converts the spirit into a semi-opaque fluid, resein^ 
bling an emulsion, which persists for an indefinite length of time 
in this state, without a separation of the two fluids talcing place, 
and without becoming transparent. It is equally insoluble in oil 
of turpentine. Camphor dissolves in it with great facility. 
Olive oil does not dissolve in it, either when cold or hot. Potash 
dissolves in it without producing any sensible alteration, except 
causing it to assume a yellowish tinge, and producing a slight 
elevation of temperature. 

Pyroxylic spirit, wlien mixed with its volume of sulphuric 
acid, may be distilled over unaltered ; but if thrice that quantity 
of acid be employed, it blackens, and i« decomposed, and a 
small quantity of a gas is evolved, which is a mixture of hydru- 
ret of carbon and hydrogen. The gas contains no olefiant gas ; 
for it burns with a feeble blue-c oloured flame, and siistains no 
sjieedy diminution of volume when mixed with chlorine. 

When distilled w ith its volume of nitric acid, there passes 
over an ethereal fluid, together with a considerable cjuantity of 
nitrous vapours. This new fluid has an agreeable odour, reddens 
litmus paper even after having been distilled ofl‘ litharge, burns 
with a dull heavy flame, and dissolves in all proportions in 
water and alcohol, communicating to tlicm a sweet taste, like 
that of sugar. It difiers, therefore, in all its properties from 
nitric ether. 

The spirit is not altered by being exposed to a current of 
nitrous gas ; neither does it yield an ether when repeatedly dis- 
tilled ■with its volume of muriatic acid. 

A curient of chlorine sent through a quantity of the spirit, at 
first imparts to it a deep-yellow colour ; but after tiie process 
has gone on for a few minutes, the liquid suddenly becomes 
again colourless. By this treatment, its volume augments one- 
twelfth. The new fluid thus obtained is colourless and trans- 
parent, and smokes with ammonia. It has a peculiar and very 
pungent smell, and excites tears. Its taste is hot,* leaving an 
impression exactly similar to that of horse-radish. After distil- 
lation oii‘ litharge, its specific gravity is 0’889. It burns with a 
blue flame and a white smoke, wdiich gives thick vapours with 
ammonia. Water arKl alcohol dissolve it. It is precipitated by 
nitraie of silver ; and it becomes more acid, and acquires a slight 
yellowish tinge by exposure for some time to the air and light; 
but by distillation ofl a little litharge, it may be restored to its 
original purity. * 

These two liquids, formed by the action of nitric acid and 
chlorine, appear, therefore, to be ethers, endowed with peculiar 
properties ; and the mode in which the pyroxylic apint is de- 
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composed by acids appears alfe to be completely analogous 
with the decomposition of alcohol, in the formation of those 
compounds to which the name of ether has been already appro- 
priated. 

Pyroacetic spirit is strikingly distinguished from the pyroxylic 
in many of its most important characters. Its specitic gravity 
is inferior, being only 0*786. Its taste and smell are also differ- 
ent ; and it burns with an intense white flame, very different from 
the blue flame of pyroxylic spirit. It is also completely soluble 
in oil of turpentine. 

Sulphuric acid neither blackens it, nor renders it turbid, but 
communicates to it a line orange-yellow colour ; and the mix- 
ture continues transparent, even after the application of heat. 

When distilled along with muriatic acid, a volatile fluid passes 
over having the odour of that acid; but this is completely 
removed re-^distilling it off’ potash. 

A current of chlorine, sent through the pyroacetic spirit, 
communicates to it a slightly-yellowish shade, but without pre- 
senting the subsequent phenomenon of a sudden discoloration. 
The resulting fluid has a suffocating odour, somewhat similar to 
that of the chloro-pyroxylic ether, but stronger. After a few 
instants, it separates into two distinct fluids ; the one, thick, 
lieavy, oily, and transparent ; the other, lighter, and slightly 
opalescent. The latter burns with a light flame, of a bluisn 
colour, and leaves an abundant acid residue. It dissolves in 
water, and imparts to it a hot taste, followed by a sensation of 
sweetness ; but it does yield a trace of the horse-radish flavour, 
which characterises the ether formed by chlorine ^nd the pyr- 
oxylic spirit. 

The oily fluid, after a few days, acquires a slight yellowish 
colour, and burns with a thick flame of a deep-green colour, 
emitting suffocating fumes, w hich contain abundance of muria- 
tic acid. It is soluble in alcohol, but insoluble in water. When 
poured into the latter, it subsides to the bottom in separate 
drops. 

13oth of these spirits w ere analyzed, by volatilizing a known 
weight of them through red-hot oxide of copper. The pyroxylic 
spirit, decomposed in this way, was found to consist of 


Carbon , 44*53 

Oxygen 46*31 

Hydrogen 4 ««*••• • 9*16 


• . 100*00 

j , ' ' ' 

Or very nearly, of G atoms of carbon, 4 of oxygen, and 7- vS 
hydrogen. 

The pyroacetic spirit was found to consisted 
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Carbon \ . . • • 65*30 

Oxygen • 36*50 

Hydrogen * 8*20 


100*00 

Or very nearly, of 4 atoms of carbon, 2 of oxygen, and 3 of 
hydrogen. — (Bibliotheque Universelle, Oct, 1823*) 

3. Argillaceous Iroii Ore, 

The analysis of this ore, given in the last number of the Annals^ 
was incorrectly stated. The reader will perceive that the quan- 
tities of lime and carbonaceous matter, having been obtained 
from 200 grains of the ore, should have been divided by 2; and 
a small quantity of alumina separated from the precipitated 
oxide of iron being added, the composition will be nearly as 
follows, and as it will be found stated in Phillips's Mineralogy, 
p. 237, viz. 

Protoxide of iron, with a trace of man- 


ganese 43*26 

Carbonic acid 29*30 

Silica and alumina * • • . • 20*78 

Carbonaceous matter * , . 2*67 

Lime 1*89 

Moisture • • • 1*00 

Loss 1*10 

lOO OO R. P. 

^ 4. Aherthaw Limestone. 

This limestone, which is highly esteemed for*the goodness of 
e lime which it yields, I have found to consist of 

Carbonate of lime. 86*17 

Alumina 7*10 

Silica • 3*40 

Carbonaceous matter 1*67 

Moisture 1 *00 

Oxide of iron 0*66 


100*00 R. P* 

Mineralogy. 

5. Composition of Tourmaline, 

M. Gmelin, who has devoted a good deal of attention to the 
analysis of this mineral, deduces the following conclusion^ from 
his researches. All the tourmalines hitherto examined by him 
contain from two to six per cent, ofboracic acid, which appears 
to be^u^tean essential ingredient* All of them contain also 
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two alkaline bases, which are a linxturenn some cases of potash 
and soda, in others of potash and lithia. Magnesia also exists 
in most specimens, but does not appear to be so essential an 
ingredient as the preceding. Oxide of iron is sometimes pre- 
sent in a very large proportion; sometimes it is altogether 
wanting. 

The rubellite, from Rozena, in Mahren, consists, according to 
his analysis, of 


Boracic acid 5*744 

Silica 42*127. 

Alumina 36*430 

Oxide of msAganese 6*320 

Lime 1*200 

Potash 2*405 

Lithia . 2*043 

^ olatile matter 1*313 


97*582 

This mineral does not contain a trace of soda. The substance 
which Klaproth and Bucholz mistook for that alkali was in fact 
a mixture.of boracic acid, potash, and lithia. 

The schorl from Bibenstock, in- Saxony, which was more 
recently analyzed by Klaproth, consists, according to Gmelin, of 


Boracic acid 1*890 

Silica 33*048 

Alumina 38*235 

Protoxide of iron 23*857 

Soda,with potash 3*175 

Lime with traces of magnesia ...... 0*857 


101*062 

The tourmalines examined by him were six in number, and 
wSre all from different localities. — (Schweigger’s Journal, vol. 
xxxviii. p. 614.) 

6. PetaKte. 

Dr. Bigsby has discovered Petalite on the north shore of 
lake Ontario, on the beach in front of York, the capital of 
Upper Canada. It is a rolled mass weighing about a ton.^ The 
mineral has been examined by Dr. Troost ; it occurs in* crys- 
taline masses, of a greyish white colour, with a tinge of green, 
«nd resembles some varieties of Tremolite, for which indeed it 
waB*first taken. — (See Jour. Acad. Nat. Sciences, No. 8^ vtd.3.) 

7. New Localities of American Minerals. By John W. Webi^, 
MD. MGS. Lond. . -'.-i': 

Zircon and Green Felspar of Bev^lif\Ma^. In a, iet0ifis 
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number of this Journa!| page d90| we have noticed the dis- 
covery of green felspar at Beverly in this state. The speci- 
mens first found were met vrith in a stone wall ; it was ascer- 
tained that the materials for the construction of the wall were 
taken from the common, or parade , ground of Beverly, many 
years ago. Application was made to the proper authorities for 
permission to open the ground and make a tnorough examina* 
tion. The result of this undertaking has been highly satisfac- 
tory. The green felspar has been found in narrow veins tra- 
versing sienite, accompanied w'ith crystals of zircon, and some 
other substances, the nature of which has not as yet been satis- 
factorily determined. a 

The crystals of zircon have an amber-brown colour, a resin- 
ous and oiW lustre, with a fracture somewhat conchoidal and 
foliated. The cleavages, in some of the crystals, are tolerably 
distinct and indicate the octohedral primitive form. ^ few per- 
fect octohedral crystals have been found. 

The largest crystal in my possession, weighs 30 grains T^^^ths, 
and its specific gravity is 4‘0() ; it is a four-sided prism termi- 
nated by a four-sided pyramid ; the terminal planes being set 
upon the lateral edges of the prism. 

With the reflective goniometer 1 find the angle of mciination 
130® 12'. The angles scratch rock crystal. 

The hornblend and felspar w hich accompany these interest- 
ing substances, very much resemble those of the zircon sienite 
cf Von Buch, with a specimen of which in my collection 1 have 
carefully compared it. The structure of this rock, and its geo- 
logical connexions, are highly interesting. The following is 
Von Buch’s description of the Norway zircon sienite. It is 
strongly distinguished from every poiphyry by tlte magnificent, 
coarse granular, and sometimes large granular felspar, partly of 
a pearl-grey, and partly of a red colour, which always strongly 
characterises the blocks by its high degree of lustre. It is 
equally distinct from granite, sienite, or other similar granular 
stones, by the j>reponderance of the felspar. All the other irigre* 
dients seem to be sunk in this as a basis, and they often appeal^ 
only occasionally ; but hornblend is never wanting, and this 
hornblend is generally pretty characteristic and distinct ; long 
black crystals, which possess a double foliated fracture by way 
of discrimination from mica — folia of mica also make their ap<> 
pearahee blit very rarely ; and quartz shows itself in smaU 
grains, so as not to be altogether missed. It appears, in gene- 
ral, accidentally in the composition, and we search through 
whole hills witnout finding it again. Wherever the grai^is of 
the felspar meet, there remains almost always a small angular 
cavity into which crystals project. Among these, are tlie crys- 
tals of ^reon, which give name to the rock. Epidote is asso- 
eintidiNfiritb them in fine needles. 
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In the rock at Beverly, there is a great tendency of the com^ 
ponent parts to assume regular crystalline forms, and a few per- 
fect crystals of green felspar have been obtained. 

Phosphate of Lime.-^l have lately found a few pretty distinct 
crystals of phosphate of lime near the village of Stow, in this 
state* The crystals are disseminated in rolled masses of a 
coarse grained granite. Thejr are portions of hexaedral prisms, 
of a greenish-white colour. Une fracture in the direction parallel 
to the base of the prism is distinctly foliated, and the powder 
phosphoresces on burning coals. 

The same granite contains well defined crystals of befl^yl, and 
here and there a small crystal of tourmaline. 

Amhilusitc, — This mineral I found in a rolled mass of white 
oiiartz, in small imperfect four-sided prisms, near Lancaster* 
The colour is a reddjsh-brown. 

Spodnmen , — A notice of this mineral has lately been published 
ill the Journal of (he Academy of Nat. Sci. of Philadelphia. 

I have visited the locality at Sterling, and find it very abundant. 
The principal rock in which it occurs is a compound of quartz, 
mica, and spoduinen, weighing probably about thirty tons. It 
may be called spodumeu rock. 

Cleave! aiuliic occurs in small quantiU" at Sterling.— -(Boston 
Joura. of Philos, and the Arts, INo. G, May, 1824.) 

Misckclankous. 

8 . On the Cause of the Rotakny Motion of Camphor in Water. 

(To the Editor of the A$maU of PhUvsoj^hy,) 

SIR, 

If your Cambridge correspondent E. A. (see of last 

mouth) will locfk at page 51 of the first volume of Nicholson’s 
Journal, 8vo. series, he will find that he is mistaken in supposing 
that no cause has been hitherto assigned for the rotatory motion 
of a particle of camphor when placed on the surface of water. 
Several eminent men, as he will there see, have turned their 
attention to this curious subject, amongst whom are Benedict 
Prevost, Vehturi, and Caradori ; and the results of their experi- 
meuts will, I dare say, both interest and amuse your friend 
E, A. The paper alluded to is an abstract of M. B. Provost’a 
inquiries on the subject, by M. Biot, who considers that we 
may infer from them, as an established fact, that camphor is 
moved upon the surface of water by the effect of the pf > 

the particles which compose it ; an emission that become^ per- 
ceptible to our senses by the smell which it produeeS| and 
the repulsions which it exercises against small boMes 
upon the surface of water. As the effect resulting 
different impulses fhes mt puss through the centre 
tlte piece of mnyf^hor, this centre has a 
the body revolves round &c. E. A. iw ' w t m Uf - 
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motion to be wholly produced by the centre of gravity of the 
piece of camphor, and of the fluid displaced by it not being 
in the same vertical line. If that were so, an irregular piece 
of any substance capable of flouting on water should, under 
the same circumstances, exhibit tlie same phenomena as a 
piece of camphor, which is not the case. Another, and co- 
operating cause must, therefore, be looked for; and there seems 
no reason to doubt that it is correctly assigned in M. Biot’s 
abstract. Yours, F. B. 

9. Improvement in Clocks, 

The public papers, sometime since, contained information of 
an improvement in timekeepers, invented by Mr. Dyer, of this 
city. We hope hereafter to furnish our readers with a more 
particular account of tliis invention than is contained in the 
following brief notice : — 

The most important feature in this imjirovenieiCt consists 
in the application of the spiral teeth to the wheel-work of 
clocks, and in this the pinion is reduced to a single tooth. By 
this happy idea, Mr. Dyer has greatly reduced the wheel-work, 
necessary to a clock, and the friction is diminished in a still 
greater degree ; as all who are acquainted with the spiral gear- 
ing are aware that the point of contact, between Havo wheels 
with spiral-teeth, always coincides witli tlie line of centres. 
Mr. Dyer has also contrived a very ingenious method of sus- 
pending the pendulum, in place of the spring, or knife-edge 
suspension. This metliod is to Jiang the mass constituting the 
pendulum to a plane, the under surface of wliich rolls at every 
osK^iilation upon a fixed convex body. He proposes to give 
such a curve to the convex surface, that the pendulum, in 
vibrating, shall he accelerated at every moment of its descent 
by a force proportional to the arch between it and the lowest 
point ; this condition being required to render the vibrations 
isochronal. Mr. Dyer lias not yet demonstrated the curve 
necessary to obtain this result ; but from the constant variation 
of the centre of oscillation, in a pendulum susptjiided in the 
above method, the cycloid is md the curve rerpiired. He is 
aware that his sus])ension cannot be executed wiffi such accu- 
racy as to render the vibrations perfectly isochronal ; but he 
may undoubtedly obtain a near approximation to a curve which 
woujd render them feo. — (Boston Journ. of Philosophy and the 
Arts, May, 1824.) 

10. Method of cleaning Gold Trinkets^ and of preserving engtavfd 
• Copper-plates, 

Thi^ loaelhod used by artists for cleaning gold trinkets is the. 
ffiglpU^^ion of a mixture of neutral salt, intended to disengage 
Jipdc acid, with the assistance of heat. Dr. Mac CuHoch re- 
lecbimends ihstead ' to boil the trinkets in water of ammonia, 
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which dissolves the metallic copper ofr the alloy to a certain 
depth on the surface, so that after the operation the metal is in 
fact gilded, nothing but pure gold being visible. In this pro- 
cess the waste of gold, which is dissolved by the acid, in the 
process usually employed, as avoided. 

Dr. Mac CuHoch observes, ** that it is an unaccountable 
omission of chemists not to have observed that metallic copper 
is soluble in ammonia. The solution takes place rapidly in the 
heat at which the water of ammonia boils.^^ 

Copper-plates are apt to be injured by laying by ; a thin coat 
of oxide forms on the surface, which is rubbed off by fhe hand 
of the workman in the first inking, when the plate is again 
called into use; and by repetition of the formation of oxide, ancJ 
its removal, the fine lines on the plate are soon injured, and 
ultimately obliterated. Dr. Mac Cuiloch recommends the ap- 
plication j|(‘ common spirit varnish to the surface when the plate 
IS laid by ; it is easily a})))lied, and can be reaw>ved when requi- 
site by spirit of wine. — (Edinburgh Journal of Science.) 


Article XV. 


NEW SCIENTIFIC BOOKS. 


PllEPAlllNO FOR PUBUCATlOlf, 

The Fourth Volume of the New Series of the Memoirs ofthe MaU-*: 
cheater Literary and Philosophical Society. 

A Compendium of Medical Theory and Practice, founded on^DL 
Cullen’s Nosolop^, which will be given as a Text Book. BjrD. 
Uwins, MD.hi a duodecimo volume. 

Muscologia Britannica: containing the Mosses of Great Britain and 
Ireland. By W. J. Hooker, FR8. ASL. &c. and T. Taylor, 
MIUA. FLS. &c. 8vo. With Plates. 

Mr. Swainson will speedily publish in an octavo volume, with um 
Plates of lh{? most beautiful humming Birds of Mexico, the “ Zoology' 
of Mexico/^ illustrated by general Remarks and scientific Desertp^ 
tions ofthe Animals collected by Mr. Bullock; to whose Travels the 
work is intended as an Appendix. 


JUST PUJlUlSIIEn. V? 

• 

Wade’s Observations on Fever. 8vo. 4.9. ^ ' • . 

Woodford’s C^itologue of Phaenogamic Plants in Edinburgh, piktm, 
3s. 6d* • 

^ Harrison’s Surgical Anatomy of tlie Arteries. VoLt 

Sandwith's Introduction Anatomy and Physiolc^. i2eaf(^,. 

The Butterfly-Collector’s Vade-Mecum. 12mo. 5s* 

Stevenson’s Historlfml:^etch of the Progress of 1 
gation, and Commer^, ‘ to dte l 

the 19th Century* 8vo. 14^ !> ^ 
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New PateHis. 




Otter’s Life and Remaius of the Rev. E. D. Clarke. 4to. 3/. 3s, 
The Encyclopaidia Metropolitana, Tart XIL containing, among 
other subjects, the completion of the article on Magnetism, Electro* 
magnetism, and Electricity; and from Cap to Chi in the Miscella- 
neous Division. 


Article XVI. 

NEW PATENTS, 

J. Crosby, Cottage*]ane, City-road, for his improvement in the con- 
struction of lamps or lanterns, for the better protection of the light 
agains|^the effects of wind or motion. — May 5. 

J. Videy, Shanklin, Isle pf Wight, for improvements in water-closets. 
— s*May 6. 

W, Cldand, Leadenhall-street, for his improvement in the process 
of manufacturing sugar from cane juice, and in refining oV** sugar and 
other substances. -WWVlay 6. 

J. T. Paul, Charing Cross, mechanist, for improvements in the me- 
thods of generating steam, and in the application of it to various use- 
ful purposes. — May 13. 

J. Potter, Smedlcy, Lancashire, spinner and manufacturer, for cer- 
tain improvements in loonia.— May 13. 

J, Perkins, Fleet-street, engineer, for his improved method of throw- 
ing shells and oUier projectiles, — May 15. 

Church, Birmingham, for improvements in the apparatus used in 
casting iron and other metals. — May 15. 

X H. Ibbetson, Smith -street, Chelsea, for improvements in the ma- 
nufacture of gas. — May 15. 

L, W. Wright, Weilclose-square, engineer, for improvements in 
machinery for making pins. — May 15. 

J. Luckcock, Round Cottage, Edgebaston, near Birmingham, for 
his improvement in the process of manufacturing iron. — May 1 5. 

W. H. James, Cobourg-PJace, Winson-green, hear Birmingham, 
engineer, for his improved method of constructing 6team«C8iTiages.<— 
15. 

T. Parkin, Bache’s-row, iPity-l^ad, merchant, for itnprovenieiits In 
machinery for pnnting.*-lj||tay IX ^ 

J. Dickinson, Nash Mill,' Hertford, for his method of cuttifig cards 
by machinery, and also a process for applying paste or otlt^ alhe»ve 
matter to paper by means of machinery. — MayilO. 

J. Cook, Birminghun^, gun-maker, for improveinet:^ts lit the 
of making and constructing locks for guns, pistols,^ and fire- 

arms*— May 20. 

T. Marsh, Charlotte-street, Portlond-place, saddler and Inildness- 
maker, for an impifovement in the making of saddles. — May SO* '' 

X Vin^, ShanClin, Isle*ofWight, fur of suppr * ' "" 

or fiuid|, mr domestic or other purposes in a m^i^r more i 

mtcally Uian has hitherto been pr^tiscd.^May 

k, %^h Molton-str^et, Hanover^uere, {amp mmumkump 
I Imjj^lllli^t on^carria'ge-Jamps. — May 25. 
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Abticle XVII. 

meteorological table. 


Bakometeh. 


5lh Mon 


3 N 

BS Vi 


Ui I 
13 .* 
UN 
UN 
U N 
17 h T 
UN 1 
ISN 1 


U N 
UN# 

j 1^ 

•«rV an 

2 rt 

2S8 ^ 

<*«N 1 



m;» 

30*05 

30-00 

3000 

29*71 

2977 

29*69 

29*98 

29*77 

3001 

29*98 

3001 

29 99 

30-27 

30*01 

30*40 

30-27 

30 40 

30-13 

30*13 

30-09 

3009 

3003 

3003 

2.9*99 

29*99 

2970 

2970 

29-67 

29-91 

29-65 

300« 

29*91 

30*0( 

3005 

30*0( 

29*93 

299S 

29*87 

30-0C 

29*87 

S0*0J 

30-00 

SO'OJ 

30*03 

30-0S 

30-02 

30•S^ 

30-02^ 

30-4S 

30-3#>Bj 

30-64 

30-49 

30-64 

30-6'i 

30-6 1 

30 40 

30-4C 

29*98 

S9'9S 

29*98 


29*99 


sg-dfe 


Tbbrmometer. j J 
Max. j Min. j Evap.' 


21>e <il«c(TaiiH)i in taUe ufm ip 

begirndiuMP A.M. Jj« ^Mfrladicstad iatti«i{|ial 
the ntnfc 


34 

:94 

4# .1 

; 

46, 

■* 

40 


4t 


51 

1 ' 

• 48 


. ** 


S9 
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REMABKS. 

• 

^ine. 2, S. Rainy. 4, 5, Showery. 6—8. Rne. 9. Fine: 
a solar holO) coloured, a little before sunset 10, Fine : a lunar halo of 6ie lai^gest 
diameter. 1 1 . Overcast : cold wind : a lunar halo at night, with a bright spot on each 
side, at the same height as the moon. 12. Showers. 13. Kainy. 14, Rahiy. 
15ir Raiji, ^without ceasing, all day. 16. Cloudy, In consequence of the heavy rains 
of rite half ^our days, amounting an the whole to 2*91 inches, a flood was naturally ex* 
pected this morning .$ and towards evening the waters rose suddenly tn tlie sea, and 
pa68in|di|||r all tins' hanks of the level, soon fllled the marshes, and in tile course of the 
an unprecedeniedMSght, being 2^ inches higher than in riie flood of 1899, 
Ube hou^|M|h the mandies soum of the road were fllled nearly to the chamber floors, and 
soniis of ^inma4^ l yaao ved with great difficulty: the flood remained^itatianary for 
neariy 24 hours. OnlpN^th in the aflemoon, it began very gradually to sitbrida»'ond 
on the 18th, in the morning, was much abated ; the marshes stiU presenting the appear- 
ance of a bed, the tops of the trees appearuig in places only. 17—19, Cloudy and fine. 
^-*23. Fine. 24. Mcwiiing showery. 25—29. Fine. 30. Fine : a slight shower 
in the morning, 31. Cloudy and fine. 


RESULTS. 


VTuids! NE,8; E,3; SE, I? 8W%5{ NW,8. 


Bi^wbatert I^Iean height 

« I * 

^Forthe mcmtli 994176 li^dllita. 

For riio luniiir period, ending the 20th.. 

14 days, ^dmis the 8th (moon^rth).. 2IHWH 


‘h y ' ;■ For 14 days, ^1**^^^* soutli). .. .«.i 29'9T$ ' v 

Thermometer:, height , 

« ]^ 5 >r rite month 


Fdr the lunar period. 






For 3i^ys, tiie sun in Taurus. • ' 








' 
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ANNALS 


PHILOSOPHY. 


AUGUST, 1824 . 


Article I. » 

'* . 

Remarks on Solar Light and Heat. By BadlHIrowell, MA. of 
Oriel CoUege, Oxford, and FRS. 

{Continued from vol* vii* p, 406,) 

(27.) In the conclusion of a former paper I alluded to aomc 
further exp^ments which were to follow, relative to the ques- 
tion of the proportion obtaining between the heating and illumi- 
nating efiects of the solar rays. The method of experimentii!^ 
alluded to is one which I have not been able to apply to any 
extensive series of different intensities. It coi^ists ih compar<> 
ing the effect produced on a blackened thermometer by tll^ . 
focal light of different lenses, with the relative calculated iiiien* 
sities of rays jn those foci. Thus we may ascertiun whether 
at these mgli intensities the same proportion is mtintaihi^, 
WiMliout proof we cannot assume that it is ; veiy’^w 

comparisons may be sufEcient to show, wheth^ ISe proportion 
is nearly preserved, or whether there 'bd^^yconsMer^^ble da^^^ 
tion /rom k., ^ 

(28.) 'Whey theihaometers iw'taj wHip the ofwaiw^"' 
matter there, are several ; W a^n^ed to in 

comnaiki^ ^eir observed risings w convenient' in 

the to bring these co^^^falioiffi infoj^e point of 


A ^M^^naetwexpt 36ed to radiant matti^* abapifa^ henf^sdii^' 
on one^t^yDofijs iauface, nrhifr;tbe other kaS>isradi«tiW ti^^ 
Its ai^itnp^Jhlat, and ^ ip^^ed ■ 

eqEiiibfMKff'^lifoh 


only ps^'of 
between fiieh |i 

be takei^jit^.^ 


ilfii|^3^Kay'he expe 





82 Mr. JPowell on Sular Light and Heat. [Aug. 

Let the portion of the surface of the bulb exposed to 

radiant matter =: a 

Diameter of the bij%. = d 

Its surface ss s 

The observed rise in a given time r 

The power of the coating for absorbing heat (of what- 
ever kind) * = p 

And for radiating it . = k 

The intensity of mating power = A 


The^eneral formula easily deduced on the above considera- 
tions wll be, 

r = A . 

• (.5 — o) /r 

■, = h — ... 


h^ z=z r 
k 


d • <ar — rt) 


When the whole bulb is exposed. 


5 — « = 


Comparing two different cases, 

^ P ^ t r . <1 . 41, (# -> a) 

/ii Pi k r, . . o («, — a,) 

If A rc: A, we thus obtain the value ut 

‘ Fi* 

If the bulbs are equal, this = ^ ‘ ^ , 

A ' r. . 41 I j — a. 1 


r, . a (* - aO 
h 


And if the coating be the same, it = ^ , and if h == A, it = 1. 
When the whole bulb is exposed, we have 

r,d ^ 

A,p,k n.di vvy/ 

If in this last case the tliermometei>» be exposed to simple 
radiant heat, assuming the universality of the law, that the 
absorptive is proportional to the radiating power of a surface, 
we* shall have 

p ssz /c, and Pi = hj 

( And if A = A, then = 1, or ~ =s < 


Or hence we might derive a neat and simple tnetliod of veri- 

^ tIc values of p and A as compared with a surface of 

gjlai^^ii j i i lticulai* cas^j^ditnay be obtained by coating Only baST 
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the surface of the bulb^ axid exposmg eitSer die plain or coated 
side to the same intensity of heat. IJie may be obtained 

by heating two bulbs icom|deteIy coated to the saxhe pointy and 
observing their rates of cooling. 

The case (C) is the same as tliat investigated in the Phil. 
Trans. 1800, No. 19, note, p. 447. 

(29.) Comparison of the Focal Ejfect of Ttt^ Lenses on a Ther^ 
morneter coated ivith Indian Ink. 


Min. 

Lens 1. 

' 


0 

1 

■ 18 

60 

1 >• 

32-0 

18 

27 

Dim' 

11^" 

0 

1 

15 1 

45 j 

300 

16 ^ 
26 

■m 

0 

1 

19 

51 

32-0 

16 1 
26 ; 

lO’O 



31-3 


10-3 


In order to proceed to this comparison, we must first observe, 
that when in the formula we take a . <1% it is on the supposition 
that parallel rays impinge on a spherical surface. With the 
focus this is not the case, and from the convergence of the rays, 
as well as from tli^ir greater intensity at the outer* edge, we may 
in this case assume, without fear of error, that a =s the area of 
the section of the rays impinging;, and thus apply tlie formula. 
Thus we have the following data ; 

From the above experiments, r, = 10, r = 31 : it is also 
evidept, thatp = p, and k == 4%. ineasurement, die diame*- 
ters of the focpl disks were : 


1. 


Lens 9. 


0*25 inch 
the areas t)'049 := a 


O’ 16 inch 
0-021 = a. 


d SB 0’4o s == *636. 

Hence s — a, = *616 j — c = *687, 
and we have to the case of the Samala (B) 
• . ^ SI m SI ISO * s ^ 

• • = io *** «ir ^45-“ §5r“ rig«ea%’ 


(30.) In order to i^leolate, the respective of 

0^ aamber of )ray$ of^epted fl]% foi^-jof 1^. we iBa^> 
«wily proceed 







84 


Mr. Powell an Solar Light and Heat. [A to. 

Let d ^ diameter of aperture^ 

/ a= focal length of lens, No.l. 

And d',/", those of lens, No. 2. 

I, and I', = the respective intensities of the rays collected in 
the sun’s image, or focal luminous disk. 

Then we have 

I _ rf-./* 

By measurement I found 

In Lens, No, 1, d = 3*25 in. d® = 10*56, 

/= 7-5 56*25, 

In Lens, No. 2, d' = 1*75 in. .•.d'^ss 3*06, 

/ == 3 /./« = 9. 

I J0*56 X 9 95-04 1 , 

Hence p — ^ nearly. 

If we admit the validity of certain experiments \Wiich seem to 
prove the existence of an exterior heat surrounding the luminous 
cone of rays, this would affect the bulb in each case W a small 
quantity Ih addition to the direct effect of the light. But since 
the total effect has been shown to be very closely in proportion 
to the intensity of focal light, it would follow that this exterior 
heat must be in extent, or in energy, exactly in the same pro- 
portion, supposing its absolute value sufficiently great to proauce 
a perceptible effect. 

These experiments prove for the two particular intensities 
under examination, that the proportion of heating to illuminating 
intensity is closely maintained. It might be satisfactory to 
extend the comparison with lenses of other powers, qualities, 
&c. but as the above result is not of a nature*whicb requires the 
admission of any new principles, and agrees with what we should 
be prepared to expect, J conceive it unnecessary at present to 
carry the examination any further. 

(31.) With a similar object in view in some subsequent expe- 
riments, I employed such a difference of intensity as is afloraed 
by two sections of the luminous cone formed by a lens, one 
being made near the lens, and the other near the focus. 

In two such positions, one, at ^ inch from the lens, the 
other near the focal point, or at about seven inches distance, the 
thermometer, blackened as before, was placed successively. 
The rise in 30 seconds was (mean of three trials), 


At 4 . inchffrom lens 2® r 

Near focus. 40 = 


To obtain the proportions of light in the two cases, I measured 
the diameter of the luminous circle formed by the larger section 
when tie rays were intercepted by a plane at the^ mstance of 
one-quart^ of an inch below the lens. The diameter wW very 
ueady 2*B inches *= d, whose as 7-84; the diameter oi 
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the bulb; (as before) = 0*45 inch; the diameter of the section 
near the focus = = 0*3 inch ; its square *09. 

In order to obtain the true ratio of the heating effects, we 
have to apply the case of the formula (B). By experiment, we 

have ~ = • by measurement =: •0706. 

And s = 6361 s — ss *5655. 

Here also the case of the formula (C) applies, and we have 

= 2 ; thus on the whole since p = pi, and k = A*, 

A __ /2 X *0706 _ \ I 1 _ 1 
A , \ *^55 ““ j 4 * 20 80 • 

Hence also we have for the intensities of light in the two 
cases, 

I _ _ j09 _ 2^ 

I — — 7:14 — 87 • 

In obtaining this ratio, however, there are evidently several 
sources of error ; the loss of many rays before they arrive at the 
focus ; the less intensity towards the central part of the cone 
(where the thermometer was placed), on these, and| perhaps, 
other grounds, it would be necessary to reduce the ratio 
obtained. 

The former ratio (as also in other instances) is subject to 
some uncertainty, owing to the difficulty of obseiTing accurately 
the rise of the thermometer under the strong impression of focal 
light ; but upon the whole it is evident that here also an equality 
of ratio may be inferred as nearly as the nature of the operatifps 
will allow. 

If there be an exterior heat about the focus, this should affect 
the above ratio % but since the proportion obtaining is very 
close, we may infer that the ratio of the intensities of light is 
really greater than that of the heating effects, but that the pro- 
portion is preserved by the sum of the heating effect of the focal 
light, together with the exterior heat. The above experiment 
cannot be considered sufficient to enable us to determine such a 
point, but I hope shortly to be able to give it a more complete 
examination. 

(32.) In like manner we might proceed to compare the effects 
of the rays in their natural dimise state, and when brought to a 
focus, if we had any tolerably accurate method of allowing for 
the quantity of light lost in passing through liie lens, and in hot 
converging accurately to the focus. The Iprmer d^um mi^t, 
P^haps, be supplied from Sir W. H^rs^el’s determination 
(ml. Trans. 1800), and the latter we might probably estimiide^ 
by successively diminishing the aperture till me focal effect on 
the thermometer becomes diininisned. The ^as| 
which it continues undiminished, compared affiide, 

woiild give nearly the pvcmgt^on of rays bronghlTtojI^ focus. 
(33.) In the precedihguS^ we have the pro- 
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I^rlion of heating to illuminating effect in respect to light of 
different intensities. Another point of inquiry which appeared 
to me not uninteresting in relation to the same subject, is the 
similar question with respect to the proportions of heating effect 
developed by differences of light in /espect of the light or dark 
colour of surfaces : and whether the same j)roportion which is 
observed in the heat produced on a black and on a white sur- 
face at ordinary intensities is preserved or not at higher degrees 
of concentration in the rays. 

The heating effect of light is commonly said to be produced 
l)y tlnT absorption of the rays, and is supposed to be proportional 
to the degree of that absorption. In order to advance tow ards 
a clear and systematic knowledge of tire subject, it would bo 
neccfeStuy that this should be proved, especially as w^e may thus 
become better acquainted witli the nature of the heating effect 
developed or excited w hen light impinges on surfaces of different 
colour. * 

We have not, perhaps, any very precise idea as to the mode 
by which light exerts its heating power; nor can it be assumed 
that any exact pro{>ortion is follow'ed by the absorbing power of 
surfaces, with the degree of heat produced. It is obvious that 
a variety of law\s may be supposed to obtain. 

The heating effect may not be in proportion to the quantity of 
light absorbed, or the quantity absorbed may not be in the pro- 
portion of that impinging, or both may take place jointly. 

It, therefore, becomes neccvssary to inquire, first, whether ou 
the black and the white surface the heating effects are in the 
same ratio as that of the i/ifenhilics of liglit acting upon them ; 
secondly, whether, in the case of the diffuse and of the concen- 
trated rays, the black and w^hite surfaces receive heating effects 
in the same ratio as that of the light which acts upon them in 
respect to their colour. 

(34.) In order to follow up these inquiries, the following expe- 
riments were tried. 

I employed two thermometers, one having its bulb coated 
with Indian ink, and the other with a thin pasted of chalk and 
water. They were both fixed on one mounting, so that it might 
be safely assumed, that they were both equally exposed to the 
heating powder to which they were subjected ; and the bulbs 
were completely free from any contact with the mounting, more 
than one-eighth of an inch intervening on all sides. 

By measurement, the following data were obtained : 

«Diameters of the bulbs. rf=: *55 in. d, = *45 / 

Whence the surfaces ‘ = *636 ' 

Diameter ofthe focal disk= ‘25, 
whence its area a ^ •049, •• —•049 —*049 
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Substituting these values in the formula (A), we have, with 

the focus, the correction 

a * - « _ 55 ^ _ 1000 187 

d,‘ s,-a~ 45 ^ 587 ■“ 538 ’ 100 ' 

With the diffuse rays, it becomes (C) 

d 1000 1 ^ 

o', ~ [515 * 100 ' 

(35.) To compare the heating effects, the following sets of 
experiments were made : 


Focus. Rise in 30 seconds. jlHlfFuse rays. Rise in 2 minutes. 



The ratios of these respective quantities in each case agree 
very nearly among themselves. VVe may obtain the mean ratio 
in each case by taking 

Mean 11-4 I 45 I 2-08 I 5*6 


Hence ~ ^ 

r, 3! 

Hence, since in each case, /i 
In th^ one case,^^ 


I r 

1 r, * 2*6 

hi we obtain 

1000 

3*9 ^ 532 2 07^ 


Andintheother,0 = ±x^ = ^. 

(36.) Another set of experiments in which the coatings were 
mutually changed, were as follows : 


Focu8.|i Rise in 30 8ccond». jDliiu^e rays. Rise in 2 minutes* 


Th.A. Black.iTh.B. AVhite. Th. A. Black. 
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The former set of experiments gives the ratio in the focus 
somewhat less than in the diffuse rays, the latter somewhat 
greater. We may, therefore, fairly infer, that the ratios are very 

nearly equal in the two cases. The means are ^ and 

The small difference between these two sets of experiments 
must be attributed to the impossibility of laying on the coatings 
in the second instance so as to be sure that they are of precisely 
the same thickness, roughness, &c. as in the first ; but the dis- 
agreement is so small as to show that such an equality was as 
nearly'iittained as perhaps was possible. 

(37.) Being in possession or these two sets of experiments, 
we might have deduced the result without any reference to the 
formula. Proceeding by this method, therefore, we may ascer- 
tain the accuracy of the data, and thus also tend to show how 
far the other investigations here made are to be relied on. It 
will be evident that we have in these two sets, with (he foci, 


/i, k J*9 n 

And =s ~ X - 2d set. 

p^ k ru m 

And ~ nearly. 

p, k 2-» •' 

In the same way with the diffuse rays, 

2 Z — X — 1st Bet. 

Pi k "J-O n' % 

And ^ X "r ‘-^d set. 

k 2’3 m 

Ikmv, as before, = jlj;. 

results which agree very closely with those otherwise obtained. 

(38.) In order to separate from this result the value of-, I 

ascertained - by independent experiment: heating the two 

thermometers to the same point, and then observing their rates 
•of cooling, as follows,: , ’ 
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Th. A. 

White.* 

Th.B. 

Black. 



OifF. 


DifF, 

Heated to 

23 


23 


Cooled in 2 minutes to 

21-26 

• 

1-75 

21 

2 ■ 

1 

28 


28 



25 

3 

24-75 

' 3-25 


24 


24 



21-75 

2-25 

21-5 

i 2-5 . 


23 


23 


i 

20 

3 

19-75 

3-25 


Mean 

2-5 


2-75 


Heuce - = -5^. 

r, 1-1 


Hence on the same principles as before (>• and r, being now 
the respective rates of cooling), we have 




^ ; and since by experiment 


r HI 1 cl 

- cs — and T 


11 

We obtain 7 

ki 


dt 


1000 

100 


Whence taking 


we get 


2 - 2 * 


Here again if v/hen the focus was thrown on the bulb, it was 
encompassed by a sort of penumbra of a heating eflect, this 
being of the same nature as simple heat, acted on the black and 
white surfaces in the inverse ratio of the diameters, and, there- 
fore, tended by the addition of very small quantities in that ratio 
to each of tbc terms of the ratio, to increase it, though probably 
tlie effect was altogether too small to be perceptible, 

(39.) We now proceed to compare these heating effects with 
the intensities of light absorbed by the black and white surfaces. 
In the first instance, I attempted roughly to estimate the pro- 

G )rtions of light rejleciedy and thence reciprocally absorliea by 
ack and white surfaces in the follqwing manner : On a ifed 
•ground w^ere fixed a black and a white small circular disk ; 
two*similar disks on a blue ground. Remaining at a fixed disi- 
ance from them, having first darkened the room completely^ I 
increased by degrees the aperture of a sliding abutter, till first 
the white disk, and then the black, became yisM^* This was 
repeated several times, and tlie mfean ratfo of the 
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aperture necessary for the two effects would give the proportion 
of light reflected by the disks. 

In the same way also I tried the distances from the eye at 
which the disks became invisible in a room partially darkened. 
Such trials, however, can never be susceptible of any accuracy 
from the difficulty of saying precisely when the object is visible 
or not. I, therefore, conceive it unnecessary to detail them 
further tlian to mention, that the results uniformly gave a ratio 
not very ditierent from that above given, as the ratio of the 
heating eftects produced respectively by the proportions of light 
which suppose absorbed by the surfaces. 

It became necessary to seek for some other method of ascer- 
taining this point ; and in this I succeeded as folIow^s : 

(40.) Assuming that within ordinary limits, the heating eflect 
is precisely as the number of rays impinging, we may proceed 
to a simple and, p^irhaps, sufficiently accurate method of esti- 
mating the relativtj proportions of light alm)rhcd by the black 
and white surfaces employed on the thermometers from observ- 
ing the quantities rcjiected. These data I obtained by placing 
the photometer in the sun’s liglit having the bulb protected by 
a small screen from the ilirect rays, and, therefore, afiectedonly 
by the light reflected from a surface of paper, painted in one 
instance with Indian ink, and in another with chalk ; and fixed 
ill contact with the outside of the glass case of the instrument, 
on the side opposite the sun, and extending round two-thirds 
the circumfe’ienco of the cylinder. 

The following are the results of a set of experiments conducted 
in this way : 


E\p. 

'Rise in 1 minute by light rcHcctetl from 

! niack surface, VVliitc surface. 

1 

! (i 

14 

2 

i 

12 

3 

' <> 

13 

4 

7 

M 

5 

6‘ 

14 

To obtain tlie mean ratio 

i 6-2 

13-4 

Or 

1 

2*1 nearly 


Hence we may take the proportions of light absorbedh^ the 
two surfaces in the inverse of this ratio. 

•This ratio may, however, possibly be rather too small, from 
the circumstance that a small portion of light would be reflected 
upon the bulb from the inner surface of the glass, which would 
be the same in both cases. 

If on thiscdnpideratiou we take it = this ratio, it will 
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be evident, agrees as nearly as we can ^expect with that before 
obtained for the heating enects developed upon or by the black 
and white surfaces under examination ; and which was shown to 
be nearly the same, whether the light was in its ordinary inten- 
sity, or at a high degree of concentration. 

(41.) We have thus established that with considerable diftcr- 
eiices in the intensity of light acting, the heating effects on a 
hlavk and a white surface maintain the same ratio very closely. 

It has also been shown that on the same surface, with different 
intensities of light, the heating effect is proportional to the 
intensity of liglit. ^ 

At one intensity it is shown that the heating effects on the 
])lack and white surfaces are proportional to the quantities of 
light respectively ahsorhed by them. 

Hence the heating effect is proportional to the light absorbed 
by tlie surface in respect to its colour, at all intensities. 

Hence also the light absorbed at different intensities is propor- 
tional to that impinging on the same surface. 

These conclusions contain, perhaps, no information absolutely 
new ; but in establishing experimentally what seems hitherto to 
have been only taken for granted on loose grounds, I conceive 
we may best ])rc[)are the way for investigatitig the nature of the 
heating pdwer of light, and for examining whether it be analo- 
gous to any other plnenomena. One step appears to me to l>e 
gained in having, as 1 think, clearly shown the exact proportion- 
ality in the heating effect to the quantity of light acting, and 
showui to be actually absorbed by the surfaces. These experi- 
ments also confirm (if further proof be wanting) the conclusion 
that the sun's heating effect is of a simple nature. 

(42.) It inay^ot be altogether superfluous here to remark, the 
dcpendance of the results in the former portions of these inqui- 
ries (see (18) of the paper in the Amials tor June), upon the con 
siderations laid down in the present paper (28). It will be 
thence evident that without knowing any thing of the relative 
powers of the surfaces for absorbing simple heat or radiating it 
again, if any such heat were intercepted by the glass, the effect 
on removing it would have been a diminution of ratio by the 
addition of equal quantities to its terms ; supposing that the 
heat were instantaneously^ communicated from the front to the 
back of the bulb. If this were not the case, but a certain time 
were required for the eflfeetto be producea, it would at the first 
moment be an addition of quantities in the ratio of the absorptive 
jpowers of the surfaces for simple heat; this, in the present casei 
would be a ratio of greater inequality;,^* and as appears from 

(38) nearly = ; 


Again, with respect to the subsequent experiment 
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June, (19), (20), it is pqually obvious that the same distinction 
must be attended to ; but if me lower bulb were only coated on 
the halj * of its surface exposed to the sun, the effect (if any were 
produced) would be greater, since here the ratio of greater 
inequality '' must operate. In this way I have repeated the 
experiment with a half coating of chalk, but with results so pre- 
cisely the same as before, that no diminution was perceptible. 
In order to try the effect with a coating of still greater absorp- 
tive power, I repeated the experiment with a bulb half coated 
with white silk pasted on ; the other being entirely painted with 
Indian'ink. No diminution took place, as will be evident from 
the following results. The instrument was of a larger construc- 
tion, and not graduated by Prof. Leslie's scale. 

Large differential thermometer. Bulbs, Indian ink ; and 
white silk on half. Graduation Jro?n white. 


Glass over white bulb, 3 inches. lloth exposed. 

•14° 14° 

15° 15° 

12° 11° 12° 13° 

16^ 13-0^ 13° 14° 

16° 16° 


(43.) The question above alluded to (31, &c.) as to' the exist- 
ence and magnitude of a heating effect exterior to the cone o(‘ 
light formed by a lens, is one of the greatest curiosity and inte- 
rest, especially as connected with what appears to be the analo- 
gotis eftcct in the case of the yui.Ninatic'. spectrum. In a supple- 
ment to a paper on the latter subject, communicated some 
months since, and now before the Royal Society, 1 recorded a 
few imperfect experiments, in which it appeared^to me that this 
phenomenon was clearly perceptible with a lens of about three 
inches aperture, and 7*5 focal length, by means of the differen- 
tial thermometer ; and I have since repeatedly observed the 
same thing, though from the smallness of the effects observed I 
am inclined to suppose that they could hardly have interfered in 
any sensible degree with the experimetits described in the present 
paper. From the very small intensity of the effect in question, 
1 have experienced great difficulty in applying both the test of 
its transmissibility through glass, and that of its relation to sur- 
faces, so as to come to any decisive conclusion. 1 hope shortly 
to be able to bring forward some investigation of these points. 
Meanwhile, as connected with the salmct of the present paper, 
I may be permitted to give the resmts of a few experiments, 
which clearly establish ^the existence, and convey an idea of the 
quantity of this effect ; and Y^^ich were made with a different 
instn^ent, and under different circumstances, from the few just 
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(44.) Observations of the heat exterior to the cone of light 
formed by a lens. Aperture, 3*25 inches ; focal length, 7*5. 
Bulb of photometer coated with Indian ink, in glass case. 


Distance without the 
rays. 

• 

1 Indication of photometer. 

Distance from lens. 

Kxper. I. 

Exper. 2. 

i inch. 

7*5 inch (at focus) 

G 

4 

2 

(Jlose under lens. 

170 

120 

120 IQO 

90 go 70 

8® 70 

160 

120 no 

90 --go • 

1 70 

inch. 

7*5 inch (lens covered) 

50 


1 *25 inch (under itie 1 
furthest part of the > 
shadow). f 

7 -5 (lens open) 

40 



The two last observations show how much of the effect is to 
be attributed to reflected light. 

(45.) The experiment of Sir W. Herschel, from which a maxi* 
muiu healing eflect further from the lens than the focus of 
greatest hght is inferred, will be found in the Phil. Trans. 1800, 
No. 15, Ex. 23. It there appears that sealing-wax was scorched in 
the same time in the focus, and at half an inch further from the 
lens ; whilst at half an inch nearer, no effect was moduced in 
double the time. It can, perhaps, scarcely be inferred, that 
this effect is due to the same cause as that which operates 
outside of the luminous cone; since it is obvious, that beyond 
the focus the light again diverges, and we cannot with certainty 
distinguish the/ effects due to light under the 
eculiar modifications to which it may there 
e subjected, from those which may arise 
from some peculiar development of heat in 
tjie same position. The mere inspection of 
tlie adjoinjiig diagram will illustrate the di- 
rections which the differently coloured rays, 
separated by the dispersive power of the lens, 
are made to assume ; and with their different 
combinations it is highly probable that very 
different heating eff’ec^l are produced. This 
is a topic of great and one which, if 

more thoroughly seems likely to 

lead to a more coinplctiei acquaintance than 
we*at present possess with the nature bf the 
heating effects developed bothfcy the rays of light iheiwel’^it 
and at short distances from them* . 
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Artici.£ 1L 

On the Corrosion of Copf)er S/teeiing by Sea Waitr^ emd on 

Methods of preventing this Effect ; and on their Application to 

Ships of' War and ot/ier Ships. By Sir Humphry iiavy, Bart. 

Pres, R. S.* 

1, The rapid decay of the copper sheeting of his Majesty's 
ships war, and the uncertainty of the time of its duration, 
have loiig attracted the attention of those persons most con- 
cerned in the naval interests of the country. Having had my 
inquiries directed to this important object by the Commissioners 
of the Navy Board, and a Committee of the Royal Society hav- 
ing been appointed to consider of it, I entered into an experi- 
mental investigation of the causes of the action of sea water 
upon copper. In pursuing this investigation, 1 have ascertained 
many facts which I think not unworthy of the notice of tlie 
Royal Society, as they promise to illustrate some obscure parts 
of electro-chemical science; and likewise seem to oiler important 
practical applications. 

2. It has been generally supposed that sea water h?.d little or 
no action on pure copper, and that the rapid decay of the cop- 

E er on certain ships was owing to its impurity. Ou trying, 
owever, the action of sea water upon two specimens of copper, 
sent by ,Iohn Vivian, Esq. to Mr, Faraday for analysis, I found 
the specimen which a[)peared absolutely pure, was acted upon 
even more ra]>idly than the specimen which contained alloy ; 
and, on pursuing the inquiry with specimens of various kinds of 
copper which had been collected by tlio Navy Board, and sent 
to the Royal Society, and some of whicli had been considered 
as remarkable for Iheir durability, and others for their rapid 
decay, I found that they ottered very inconsiderable differences 
only in their aclion uj>on sea water ; and, consequently, that the 
changes they had undergone must have depended ppou other 
causes than the absolute quality of the metal. 

3. To enable persons to understand fully the train of these 
researches, it will be necessary for me to describe the nature of 
the chemical changes taking place in the constituents of sea 
• w ater by tlie agency of copper. 

When a piece of polished copper is;iiiatfercd to remain in sea 
water, the ttrst ctffects obs^erved are, a yellow tarnish upon the 
copper, and a cloudiness m the w ater, which take place in two* 
or three hours: the liuerof the cloudiness is at first white; it 
gradually becomes green. In less than a day a bluish-green 
preci]|i^ate appears in the bottom of the vessel, which constantly 

Freni the Philosophical Transactions for 1 Part I. 
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accumulates ; at the same time that thc^ surface of the copper 
corrodes, appeariog red in the water, and grass-green where it 
is in contact with air. Gradually carbonate of soda forms upon 
this grass-green matter ; and these changes continue till the 
water becomes much less saline. 

The green precipitate, wThien examined by the action of solu- 
tion of ammonia and other tests, appears principally to consist 
of an insoluble compound of copper, (which may be considered 
as a hydrated sub-muriate) and iiydrate of magnesia. 

According to the views which I developed fourteen years ago, 
of the nature of the compounds of chlorine, and which a7e now 
generally adopted, it is evident that soda and magnesia cannot 
appear in sea water by the action of a metal, unless in conse- 
quence of an absorption or transfer of oxygene. It was therefore 
necessary for these changes, either that water should be decom- 
posed, or oxygene absorbed from the atmosphere. I found that 
no hydrogen was disengaged, and consequently no water decom- 
posed : necessarily, the oxygene of the aiv must have been the 
agent concerned, which was made evident by many experi- 
ments. 

Copper in sea water deprived of air by boiling or exhaustion, 
and exposed in an exhausted receiver or an atmosphere of hydro- 
gene gas, underwent no change; and an absorption in atmosphe- 
rical air was shown when copper and sea water were exposed to 
its agency in close vessels. 

4. In the Bakerian Lecture for 1806, I have advanced the 
hypothesis, that chemical and electrical changes may be identi- 
cal, or dependent upon the same property of matter; and I have 
f arther explained and illustrated this hypothesis in an elementary 
work on chemis4ry, published in 1812. Upon this view, which 
has been adopted by M. Berzelius and some other philosophers, 
I have shown that chemical attractions may be exalted, modi- 
fied, or destroyed, by changes in the electrical states of bodies; 
that substances will only combine when they are in different 
electrical states; and that, by briiigingabody naturally positive 
artificially iifto a negative state, its usual powers of combination 
are altogether destroyed ; and it was by an application of this 
principle that, in 1807, I separated the bases of the alkalies 
from the oxygene with which tiiey are combined, and preserved 
them for examination ; and decomposed qther bodies formerly 
supposed to be simple. * 

It was in reasoning i^on this general hypothesis likewise, 
ihat I was led to the discovery which is the subject of this 
papeik , • • 

Copper is a metal only weakly positive in the electro- chemical 
scale ; and, according to my ideas, it could only act upfm 
water when in h positive state ; and, consequently, if itJPhld 
be rendered slightly negative, the com>ding action of sea watfef 
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upon it would be null and whatever might be the differences of 
the kinds of copper sheeting and their electrical action upon each 
other, every effect of chemical action must be prevented, if 
the wkc^ surface were rendered negative. But now was this 
to be effected? I at first thought of using a Voltaic battery ; but 
this could be hardly applicable in practice. I next thought of 
the contact of zinc, tin, or iron : but I was for some time pre- 
vented from trying this, by the recollection that the copper in 
the Voltaic battery, as well as the zinc, is dissolved by the action 
of diluted nitric acid ; and by the fear that too large a mass of 
oxidable metal would be required to produce decisive results. 
After reflecting, however, for some time on the slow and weak 
action of sea water ou copper, and the small dift'erence which 
must exist between their electrical powers ; and knowing that a 
very feeble chemical action would be destroyed by a very feeble 
electrical force, I resolved to try some experiments on the sub- 
ject. I began with an extreme case. 1 rendered sea water 
slightly acidulous by sulphuric acid, and plunged into it apolished 
piece of copper, to which a piece of tin was soldered equal to 
about l-20th of the surface of the copper. Examined after three 
days, the copper remained perfectly clean, while the tin was 
rapidly corroded : no blueness appeared in this ii<|uor ; though, 
in a comparative experiment, when copper alone and the same 
fluid mixture was used, there was a considerable corrosion of 
the copper, and a distinct blue tint in the liquid. 

If l-20th part of the surface of tin prevented the action of sea 
water rendered slightly acidulous by sulphuric acid, 1 had no 
doubt that a much smaller quantity would render the action of 
sea water, which depended only upon the loosely attacJied oxy- 
gene of common air, perfectly null ; and on tiyaig l-20()th part 
of tin, I found the effect of its preventing the corrosion of the 
copper perfectly decisive. 

5. This general result being obtained, I immediately instituted 
a number of experiments, in most of which I was assisted by 
Mr. Faraday, to ascertain all the circumstances connected with 
the preservation of copper by a more oxidable metdl. I found, 
that whether the tin was placed either in the middle, or at the 
top, or at the bottom of the sheet of copper, its effects were the 
same ; but, after a week or ten days, it was found that the 
defensive action of the tin was injured, a coating of sub-muriate 
having formed, which preserved Uie .tia from the action of the 
liquid. 

With zinc or iron, whether malleable or cast, no such diminv 
tion of effect was j)rodaced. The zinc occasionexi only a *white 
cloud in the sea water, which speedily sunk to the bottom of 
the vessel in which the experiment was made. The iron occa- 
sioned a deep orange precipitate ; but after many weeks, not 
the smallest 4 >ortioq of copper was found in tlie water; and so 
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far from its surface beui^ corroded, in many parts was a 
regeneration of zinc or of iron found upon it. 

6. In pursuing these researches, and applying them td every 
possible form and connexion of sheet copper, the results were of 
the most satisfactory kind. A piece of zinc as large as a pea, 
or the point of a small iron nail, were found fully adequate to 
preserve forty or fifty square inches of copper ; and this, where- 
cver it was placed, whether at the top, bottom, or in the middle 
of the sheet of copper, and whether the copper was stra’arhtx)r 
bent, or made into coils. And where the connexion between 
different pieces of copper was completed by wires, or thin fila- 
ments of the fortieth or fiftieth of an inch in diameter, the effect 
was the same ; every side, every surface, every particle of the 
copper remained bright, whilst the iron or the zinc was slowly 
corroded. 

A piece of thick sheet cop))er, containing on both sides about 
sixty square inches, was cut in such a manner as to form seven 
divisions, connected only by the smallest filaments that could be 
left, and a mass of zinc, of the fifth of an inch in diameter, was 
soldered to the upper division. The whole was plunged under 
sea water; the copper remained perfectly polished. The same 
experiment was made with iron : and now, after a lapse of a month, 
in both instances, the copper is as bright as when it was first 
introduced, whilst similar pieces of copper, undefended, in the 
same sea water, have undergone considerable corrosion, and 
produced a large quantity of green deposit in the bottom of the 
vessel. 

A piece of iron nail about an inch long was fastened by a 
piece of copper wife, nearly a foot long, to a mass of sheet cop- 
per, containing about forty square inches, and the whole plunged 
below the surface of sea water ; it was found, after a week, mat 
the copper was defended by the iron in the same manner as if it 
had been in immediate contact. 

A piece of copper and a piece of zinc soldered together at one 
of their extrenfities, were made to form an arc in two different 
vessels of sea water ; and the two portions of water were con- 
nected together by a small mass of tow moistened in the same 
w^ater : the effect of the preservation of the copper took place in 
the same manner as if they had been in the sUme vessel. 

As the ocean may be considered, in its relation to the quan<* 
tity of copper in a ship, as an infinitely extended conductor, i 
emi^.avoured to ascertain whether this ^circumstance would , 
inff uence the results ; by placing two very fifte copper wires, one 
undefended, the other defended by a particle of zinc, in a very 
large vessel of sea water, which water might be considered to 
bear the same relation to so minute a portion of metal as the sea 
to the metallic sheeting of a ship. The resuh of^tJlis experi- 
ment was the same as that of all the others ; the defended 

Neto Series, vol. vixi. XX , 
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copper tmderwent no change ; the i^defended tarnished, and 
deposited a green powder. ' 

Small pieces of zinc w ere soldered to different parts of a large 
plate of copper, and the w^hole plunged in sea water : it was 
found that the copper was preserved in the same manner as; if a 
single piece had been used. 

A small j)iece of zinc was fastened to the top of a plate of 
polished copj)er, and a piece of iron of a mucli larger size was 
spidered to the bottom, and the combination placed in sea 
waten Not only was the copj)er preserved on both sides in the 
same manner as in the other experiments, but even the iron ; 
and after a fortnight, both the polish of copper and the iron 
remained unimpaired. 

7. I am continuing these researches, and I shall communi- 
cate such of them as are connected with new facts, to the Royal 
{Society. 

The Lords Commissioners of the Admiralty, with their usual 
zeal for promoting the interests of the Navy by the application 
of science, have given me permission to ascertain the practical 
value of these results by experiments upon ships of ivar; and 
there seems every reason to expect (unless causes should inter- 
fere of which our present knowledge gi^es no iudibations) that 
small quantities of zinc, or which is much cheaper, of malleable 
or cast iron, jdaced in contact will) the copper sheeting of ships, 
wl)ich is all in electrical connexion, will entirely prevent its cor- 
rosion. And as negative electricity cannot be supposed favour- 
able to animal or vegetable life ; and as it occasions the deposi- 
tion of magnesia, a substatice exceedingly iioxifjus to land 
vegetables, upon the copper surface ; and iU’ it must assist in 
preserving its polish, there is considerable ground fur hoping 
th.it the same applicalitin \\ \]\ keep the bottoms of ships clean, 
a circumstance of gieat importance both :n trade and naval 
wai . 

It will be unnecessary for me to dwell upon the economical 
results of this discovery, should it b(‘ succcssfiiWii actual prac- 
tice, or to point out its uses in this great maritime and commer- 
cial country. 

1 might describe otheu’ applications of the principle to the 
preservation of irop, steel, tin, brass, and various useful metals; 
but I shall reserve this part of the subject for another communi- 
cation to the Royal Society. 
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^Article IIL 

An Application of Mathcmnlics to Chemical Analysis. By Mr. 

John Davies, M.W.S. Memberofthe Literary andPhilosophical 

Society of Manchester, vice. 

(To the Editors of the Annals of Philosophy.) 

(JENTLEMEN, Manchester^ July J624? 

To deteniiiiie the quantities of lime and of magnesia when 
they occur together, has been regarded as a problem of some 
difhculty ; and though several eminent chemists, wJio have paid 
particular attention to the subject, have suggested peculiar 
methods for the purpose, an accurate and a direct process is, if 
1 mistake not, still a desideratum. 

It occurred to me a short time ago that the object might be 
best attained by the aid of calculation, applied in a manner 
which, though very simple and easy, has not, I believe, been 
hitherto attempted. The meUiod which will be explained in this 
paper uill furnish another example, in addition to the many 
already knotv n, of the value of the atomic theory in its subser- 
vience to chemical investigation. , 

1 designate by the name of atomic multipliers those numbers, 
whether whole or fractional, by which if we multiply the weight 
of an atom of any base, we shall obtain that of the correspond- 
ing salt. IS ow it appears from the table * of chemical equiva- 
lents, that when the number denoting the weight of an atom of 
magnesia is multiijlied by 3, and that of an atom of lime by 

we obtain the numbers representing the relative weights of 
the sulphates of those earths. 

Suppose, then, that we have a quantity of lime and magnesia 
weighing together 9C grains, and that, when converted into 
sulpnates, th^ir joint weight is 265| grains; it is required to 
determine by calculation the quantity of each earth. 

Assume x = the quantity of magnesia, and 
y = lime. 

Then x + y = 96, . 

And 3 or + "Y 3 ^ = 265 

•Hence x = 56, the quantity of magnesia, and y = 40, that oC 
lime. • 

if any objection be conceived to arise from the difficulty of 
procuring tfie earths in a pure state, it might evidently be 
obviated by taking the bases in the state of nitrates or apy 

• 

* Houy’t Cbemittty, vd. ii. 63T tod 6S8. 

H 2 
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other salts, and then converting th^'^into sulphates. Having 
determined in this way the respective quantities of the given 
salts, those of the earths may be deduced by simple proportion. 

It is easy to get a general formula for ail similar cases. Let 
the atomic mnUiidicr of any simple body, A, to form a given 
salt, be a ; and that of another, B, b ; and let the joint weight 
of the simple bodies be m, and that of their salts S ; the absolute 
weights of A and B may be found as follows : 


X + y = m, 
ax -j- by = S, 


from which equations we obtain y = ” and x = 

The preceding question may be readily answertjd by means 
of the general formula, the use of which it will serve to illustrate. 


X 


s '^bm 



iJG, the 


quantity of magnesia, as before: and 96 — 56 = 40 =s the lime. 

The algebraical result from the general equation furnishes the 
following 

Itak. 


Multiply the joint weight of the bases by the atomic multi- 
plier of one of them (A); then the diti'erence between this pro- 
duct and the weight of both salts, divided hy the ditleronce 
between the atomic multipliers, vrill give the absolute weight of 
the other base tB). , 

The base A may be found by subtraction. 

The principle upon which the above rule is founded may be, 
extended to three or more bodies. 

Let a, b, r, be the mull ij)licrs of the sulphates, 

And //, r', nitrates. 

Then, by denoting the respective quantities of* base by r, y, 
and 2 , we have, 

i f t + V + « =* 

a X + b y + c z =. s V 
la'x -1- h'y + c'z = rr J 

Hence the respective values of x, y, and may be deter- 
mined, 
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^TICLE IV. * 

Amljjfsis cf the Metal of the Statue found at hillehonue^ near 

Caudehecy in the Department of the Lower Seine, on an Estate 

belonging to M, Holley. JBy M* Vauquelin.* 

M, Vatjquelin received a portion of the metal from M. 
Revers, who described the statue, and a further supply from the 
proprietor, M. Holley. The whole quantity weighea about 340 
grains. Its surface had a slight green coat of carbonate of 
copper, and some traces of gilding still remained. InterharTy, 
there were cavities lined with the green carbonate, and several 
grains of metallic copper were disseminated through the mass. 

By treatment with diluted sulphuric acid, the red-brown 
colour of the metal assumed at once a purple hue, which as the 
liquor became clear changed to blue. Consequently the metal 
did not consist wholly of protoxide of copper, as in that case the 
acid W'oiild not have been coloured. 

Hydrochloric acid was scarcely coloured green by digestion 
on the re.siduum ; the solution deposited on cooling crystals of 
chloride of lead, and a considerable quantity of white proto- 
muriate of copper. The remainder, whicli was perfectly metallic, 
dissolved in* nitric acid, leaving a residuum of white oxide of 
tin. 

The separate analyses of several small portions of the metal 
gave the proportion of lead always the same, whence M. Vau- 
queliii concludes that it is uniformly distributed through the 
whole mass, and not derived from solder, of which he could not 
discover any indications on the portions sent to him.f He 
supposes tlie lead to liave been contained in the tin, with which 
the cop[)er was originally alloyed, and that its proportion to the 
tin is as 1 : 4, a proportion very different from tliat employed 
to form common solder, but nearly the same as is used by the 
pewterers for their pewter. It may, indeed, be said that the 
solder of the ancients was not like ours, and that their pewter 
contained no lead ; but the contrary seejns most probable. 

From the preceding experiments the metal appears to consist 
of peroxide and protoxide of copper, metallic copper, lead, and 
oxide of tin. 

M. Vauquelin found the proportion of the gold derived from 
the gilding on the piece he received from M. Holley, to amount 
to rather more than l-lOOOth part of its weight, a quantity so 
squill that he considers it could not have been applied by means 
of mericury, which nenetrates to a certain 4eptli into copper, and 
other metals, whea%pplicd to them, and carries a portion of the 

* Extracted from the Aanahw de Chinue* 

t M. Lablllurdiere, w]io fmt examined the metal of tlie statue, attributes the ^adto 
the solder. • 
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gold with it, of which there is no appearance below the surface 
in the Lillebonne statiie. It was, tn^gfore, probably, gilded by 
means of leaf gold, applied without t^P^^tervention of mercury, 
as appears also to have been the case with the Corinthian 
horses, which were for some time at Paris. 

1 conceive that it is not necessary to have recourse to the 
intervention of the gilding to explain the cause of the oxidation 
of the statue ; the presence of tin and lead appears to me to be 
sufficient ; moreover, a metal completely gilded, does not form a 
voltaic pile, since the circle is closed, and the metals are in 
immediate contact. It is true that in the course of lime solu- 
tions of continuity may take place.* 

An incipient oxidation at the surface was sufficient alone to 
effect the oxidation of all the parts of the statue, provided it 
were in a moist aerated ground. We often find in the earth 
copper, which externally is in the state of peroxide, internally 
in that of protoxide, and metallic in the centre. Iron also is 
frecjuently seen peroxidated at the surface, and in the state of 
protoxide in the interior. As soon as oxygen has seized on a 
metal in a moist place, it is propagated successively towards the 
interior, like, as it were, a gangrenous point, and is replaced by 
that at the surface, as is particularly remarkable on iron ; the 
moment a spot of rust is formed on it, it extends in alhdirections.’' 

To this abstract of M. Vauquelin's paper, we shall add a note 
on the same subject addressed by M. Houtou Labillardiere to 
the Editors of the Annales de Chiiuie. The subject receives 
additional interest at the present moment from its analogy to the 
important question that has for some time occupied the attention 
of our illustrious countryman, and afforded hini another op}>or- 
tunify of exalting the splendour of his own fame, and of benefit- 
ing his country. Our readers will see in another part of this 
number of the Amia/s the details of Sir Humphry Davy’s expe* 
riments on the means of preventing the action of sea water on 
the copper sheeting of our ships, and the simple but sagacious 
train of reasoning which led to their institutiov. We must 
confess that M, Labillardiore’s ex])lanation of the oxidation of 
the Lillebonne statue, is much more satisfactory to us than 
M. Vauqueliri’s. Indeed that gentleman’s hypothesis seeius 
irreconcileable to the fact ; for tin and lead being positive metals 
with respect to copper^ should rather jirevent than promote its 
oxidation. ^ J. G. C. 

c 

^ote on the LillebunAe Statue. By M. Houtou Labillardiere, 
Professor of Chemistry at Rouen. 

We cannot, with any probability, suppose that the ancients 
♦ « 

^ M. IiabillanU^re ascribes the oxidation to the galvanic influence of the gilding. 
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formed the Lillebonne statue of matter so friable as that of 
which it is now composed, *since a slight effort is sufficient to 
break off pieces of it 1^|considerable thickness : it is besides 
impossible to admit that conclusion, for many parts of the statue 
have been fixed by rivets ; neither can we imagine that the oxi- 
dation of the metals, which in some parts is complete, and in 
others partial, can have been occasioned by any accidental cal- 
cination that the statue may have undergone. Theory and 
experience prove that were the oxidation owing to the combined 
action of heat and air, those parts completely oxidated in which 
the copper is found in the state of protoxide, ought to be i.nj)iiit 
of deutoxide. 

There is a fact which deserves to be collated with the present 
subject. Most bronze medallions found under the same circum- 
stances as the statue, have sufiered an analogous alteration, 
which we may attribute to their having also been gilded (as we 
know they frecjuently were), for common medals which were not 
gilt, thoLigli found likewise under similar circumstances, either 
retain their metallic properties, or pass to the state of verdigris, 
like copper utensils exposed to air and moisture. 

The oxidation of the metals of which the statue w as originally 
formed, is derived from a particular cause ascribable to the 
galvanic ejects produced by the contact of the gold leaf wdth 
which one tif its surfaces was covered, with the copper or bronze, 
which forms its basis. 

We know that two dissimilar metals developc electricity by 
contact ; that they assume different electrical states; and that in 
the case of copper and gold, the gold becomes negative, and the 
copper positive. A voltaic pile constructed of those two metals, 
and having its copper extremity, or positive pole, terminated by 
a copper wire, find its gold extftjmity, or negative pole, termi- 
nated by a gold wire ; if w^e place these two wires in a vessel of 
water, and put the pile in action, the water is decomposed, its 
oxygen goes to the positive pole, and combines with the copper 
w ire, while the hydrogen, being incapable of combining wuth the 
gold wire oj the negative pole, to wnich it is determined, flies 
off ill the form of gas. 

The Lillebonne statue, formed chiefly of copper alloyed w ith 
a small cpiautity of tin, and covered witn leaf gold, may be con- 
sidered as a voltaic pile, capable of producing the same effects 
as a pile w hose elements consist of gold and copper. The statue 
having been buried for twelve or fifteeiAcenturies in moist earth, 
determined the decomposition of the water by galvanic action^ 
•like the pile in the preceding case. The oxygen of the decom- 
posed water we|it to the copper and •combined with it; the 
hydrogen went to the gilded surface, and from thence escaped 
into the atmosphere. The number of years that the^ statue laid 
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buried allows us to, conclude that tliis action, though slow, has 
been sufficient to prodqce such marked eifects of oxidation. 

The same reasoning is applicable other phaenomeua, 

which are daily occurring before our ^les. It is for this reason, 
for instance, that %ve ur^ obliged to attack the copper sheeting of 
our ahips with copper nails, and not with 7iails made of iron, that 
the contact of two dissimilar metals may not give rise to an 
electrical action, which, by the decomposition of the water, 
would speedily determine the oxidation of the iron, the copper 
in this case being negative. 


Article V. 

Extraction of Seloiiinn from the sulphureous Deposits left in the 
Manufacture of Sulphuric Acid from Pyrites. Translated 
from the German ofM. Leweuau, by M. Kobinet.’*^ 

M. Lew ENA b has presented a monograpli on selenium to the 
Societe de Pharniacie. Having been desired to extract what- 
ever is interesting and new in the Memoir, 1 have been occu- 
pied in examining the work. It gives a com[>lete liistory of the 
discovery, properties, and modes of obtaining selenium, con- 
densing in one view all that is known of this substance, from the 
several accounts that liave been published respecting it, since 
M. Berzelius discovered it in ]dl>5. But indepenclently of what 
he has borrowed from others, Al. Lewenau’s treatise contains 
observations which belong to hiinseif alone, and have appeared 
now here else ; they deserve the attention of chemists in general. 
M. Leweuau has been principally occu[)ied with the methods of 
preparing selenium, and the following is the process he has 
adopted. I give it exactly as he has detailed it. 

One pound of the <leposit was introduced into a tubulated 
retort, of the capacity of lour pints, taking cure that none should 
adhere to the sides ; the retort was placed on tlie sand-batli, and 
a large gloljular receiver, united by a WonlPs tube Jo ufiask full 
of water, a<lnpted to it. The apparatus being luted, the acid 
w'as introduced, in the proportion of eight pmnuls of muriatic 
acid, sp. gr. to four pounds of nitric acid, sp. gr. 1*600. 

To avoid the effects of the violent action which suddenly takes 
place, only a fourth part of the acid was introduced at first, and 
carefully poured over tlie bottom of the riitort by means of a 
funnel with a long neck. The mass immediately began to 
heat and sw*ell up, and to give off a considerable quantity 
of red vapours. The liquid assumed a dark-grey colour^ and 
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the water in the WoulPs bottle soon became reddish*yeUow. 
When the action of the acid had modertfted, a pound and a half 
more was added ; the 8ari|| phaeuomena occurred again, and were 
followed by a fresh introduction of acid. Next, to complete the 
action of the acid, and get rid of the now inert liquid, it was dis- 
tilled over into the receive?, with a gentle heat ; the distillation 
was accompanied by the disengagement of a reddish-yellow gas; 
towards the end of Ihe process, the neck of the retort was lined 
with small yellow stellated crystals, very probably a binary 
compound of selenic and muriatic acid, which disappeared on 
increasing the heat. When almost the whole of the exhaujjjted 
liquid was thus separated, the remainder of the acid was intro- 
duced, in separate portions, as before. The action was always 
very violent on each addition of fresh acid, and it was necessary 
several times to change the water in the flask, as it became satu- 
rated with the acid vapours. At last, all the liquors were 
returned into the retort and redistilled. The insoluble residuum, 
and the sides of the retort, appearing of a deep-red colour, as if 
occasioned by pure precipitated selenium, the solubility of which 
ill fuming nitric acid had been demonstrated by direct experi- 
ment, a pound and a half of that acid was introduced into the 
retort, and distilled with a gentle heat till no supernatant liquid 
remained, Jmt without entirely reducing the residuum to dryness. 
Distilled water was afl’used over the residual mass at the bottom 
of the retort, made to boil, and the whole then poured out and 
filtered, and the residuum washed, till the washings passed oft* 
perfectly insipid. The filtered liquid had alight-yellow colour; 
that which had been distilled into the receiver was found to be 
slightly selenifevous. 

In order to separate the selenium from the filtered liquor, in 
wliich it existeci as selenic acid, 4 >vithout regard to the metals it 
might contain, sulphite of ammouia, recentlif prepared^ was 
employed, which threw down the selenium, in the form of large 
flakes, of a cinnabar-red colour. The colour was proportionately 
brighter, as the quantities precipitated were smaller. The pre- 
cipitation wjis instantaneous, and preceded by slight turbidness 
for a few moments, when a concentrated solution was acted on ; 
but if tlie solution was diluted, precipitation did not ensue for 
some time, although a large excess of sulphite of ammonia were 
added, and, which is advantageous in all cases, the liquor, at 
first clear, became coloured (sometimes , at the expiration of 
many hours), and at last turbid^ and d<§^,osited selenium. In a 
certain state of dilution, the precipitate was black or dark-grey. 
•The selenium tlius obtained was washed with cold distilled 
watef, till the washings ceased to precipitate muriate of baiyteS; 
five or six washings are commonly necessary ; the selenium was 
then dried in the shade. 

To obtain the small portion that might still remain in the 
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solution from which the selenium was precipitated, it was evapo- 
rated to two-thirds of its bulk in a retort ; by these means small 
grey spangles were obtained, posseading a metallic brilliancy, 
and friable between the fingers : they were metallic selenium. 
The concentrated liquor, mixed with sulphite of ammonia, 
afforded a fresh quantity, but this had a dirty-brown colour. 
The acid products of this distillation, collected in the receiver, 
not giving any precipitate, nor becoming* turbid with sulphite of 
ammonia, bars of zinc were immersed in it ; the liquor being 
previously divided into several portions, and diluted, to avoid a 
too violent action : selenium was thus deposited, in dark-grey 
flakes, with a brisk disengagement of hydrogou gas, of a pecu- 
liar odour. It is necessary to separate these Hakes speedily 
from the liquor, or they soon disappear. The selenium thus 
obtained was \vashed and dried. It must be observed in this 
operation, that immediately after the precipitation of the sele- 
nium, the bars of zinc should be removed from the acid, otlier- 
•wise there is danger that it may mix with the metallic particles; 
in that case, it is advantageous to wash them with water acidu- 
lated w'ith sulphuric acid. iMually, it may happen that all the 
selenium may not be obtained by this method, for zinc does not 
appear to be capable of precipitating it wholly from the solution. 

By the preceding process, one pound of the sulphureous 
deposit afforded, 

Gios. grs. Ow. troy. 

Red selenium, precipitated by sulphite of \ ^ 484- U; 

ammonia ““ 

Dark-grey, obtained by zinc 0 48 =: 39*67 

Metallic 0 12 = 9*92 

Impure, brown 1 U= o9*U7 

*10 2 = o92^ 


If we compare M. Lew-enau's process with those successively 
adopted by M. Ber/elius, we find it very superior to any of them. 
In fad, by the old raetliods, w e perform many useless operations 
for the purpose of freeing the sedution of selemiim (rorn all 
foreign substances, in order to precipitate it in a pure state. 
This mode had serious inconvenienc<^s, in consequence of the 
difficulty of separating the suljdiuric acid, and the metallic 
oxides, without at the same time their carrying with them a por- 
tion of the selenium. M. de Lewenau avoids this, and at the 
same time obtains a lai^erproduct by simplifying the operation.^' 

• The sulphureous deposit on which lU. Lewenau made hi« neperiments, was procurcC 
fA)m a sulphuric acid inanutaclory in Hungary. 31. Henri, jun. has repeated vhe pro- 
cess on the selcniferous sulphur from Fahlun, and obtained a much smaller proportion of 
selenium than was obtained by tlie author . — Note by M, Jtobiuct, 
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Article VL 

On the Natural Arrangement of the Pulmonobranchous Mol/usca. 
By John Edward Gray, MGS. 

(To tlie Editors of the An?ials of Philosophy,) 
GENTLEMEN, July 5, 1S24. 

Being dissatisfied with the arrangement of the air-breathing 
niollusca proposed by Ferrussac in his showy work on the Land 
and Freshwater Shells, which he appears to nave thought imper- 
fect himself, as he has proposed a new one in one of his late 
numbers, whicli I consider to be more artificial, and consequently 
inferior to liis former order, I have sent you a sketch of 
their circular disposition, which I had considered as the proper 
linear disposition of them before the publication of Mr. W. S.. 
Macleay's excellent views. 

I'lie animals of this order of mollusca are at once distinguished 
by their closed pulmonary cavity, on the parietes of which the 
aerating vessels are reticulated. They all breathe free air; for 
those animals whicli live constantly in water rise to the surface 
to replenish their stock of that fluid so essential to life. They 
have no opercuhnn, and this latter character at once distin- 
guishes the shells of this family from the Cyc/ostomida', which 
appear to be the connecting family between them and the Tar- 
Ijinidtr, 

The true land animals of this group, as the slugs and snails, 
which may bo considered as the type, are characterized by their 
tentucula uUvays being capable of being withdrawn into them-* 
selves, as the liliger of a glove, and by their eyes always being 
placed on a jiedicle capable of similar retraction ; whereas those 
wdiich are almost constantly found in or floating on the surface of 
water, us the Land-ears, the Pond and Shield-snails, are fur- 
nished vvitli contractile teutacula and have their eyes usually 
sessile at tl^e base of them. The groups of this order may, there- 
fore, be thus characterized : — 

1. Tenfanilis retractUibus, oculh jmlkillath. Terrestres. 

Mollusca gasteropoda Lim AC iDiE. 

Mollusca trachelipoda, pallii marginibu^ Hri iciniE 
crassatis . & J 

2. Tcntacu/is contractilibuS. Aquaticae. 

Mollusca trachelopoda, pallii margiiiibus 
crassatis, teste labio multiplicato / 
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Mallusca trachelopoda, pallii marginibus tenui-1 j ymnfad;e 

bus, testai labio sub t^niplicato ) 

Mollusca gasteropoda, pallio scuti-formi Onchidiauje. 

The affinity between these families is so close that I shall not 
have much difficulty in pointing out their connexion one with 
another. Coniiuencing with the Slugs ; they are connected with 
the Snails by means of the genus Testacella, and indeed it is 
exceedingly difficult to draw the line of demarcation between 
the Limacid(C and the Heiicidm in the present imperfect state of 
our^lvuowledge with regard to the animals of the latter family. 
But their shells may be known from those of all the other families 
by their mouth being closed, when the animal is at rest, by a 
p^eculiar membrane which is called an Epiphragma, or Poina. 
The Snails are connected to the Auriculadic by means of a genus 
named by Ferrussac, Fartula, which has the eyes sessile, as in 
the latter family, and also has the peculiarity of being ovo-vivi- 
parous ; there! ore, we are thus led to the Auricu/adiv, which 
aie mostly aquatic, or at least found in marshes. 1 sliould cer- 
tainly exclude from this 1‘amily the genera PtframideUa and 
Tornatelluy which F'errussac has added to it, ami place them in 
the family 7 for the former has an operculum like tlie 

TrocJtif formed of many gradually enlaiiring, and thejatter like 
the Natiae, formed of a few rapidly increasing whorles, and they 
both have the pectinobranchous animais of the latter group; but 
I would retain the genus Pfdipes of Adanson, which is said to be 
marine, in this family, on account of its near affinity to the' Aun^ 
cula nitens of Lamarck (the Volula tnplicata of Donovan), 
which, like se^veral of this family, is louiul in salt marshes, or 
estuaries, and 1 would also add to it the Vidida Jluminea of Dr. 
Maton, which, by the jjcculiar lurm of irs outer lip, may perhaps 
form a new genus. 

FVom this family, by the general similarity of the animals, the 
general habitat, and particularly by the peculiar form of the sluill 
of Auricu/a Dombcifdna, 1 proceed to the Lj/mneadec, which are 
all truly aquatic, and usually called J^ojid Hfiails^ and which, oy 
the addition of tlic genus Plamnlds to the divisions pointed out 
by me in JSovverby's Genera, will lorm a very complete circle. 
From thence, by means of the much shifted genus Am iflus^, w'c 
are led to the OHchidifuUc which only difier ii om them in being 
destitute of any isliell and by means of tlie land section of this 
family, wliich Ferrussac, has placed with the Liniacidtc^ we are 
led to return to that family, thus completing the circle, which, 
ut anotlier opportunity, I shall attempt further to illustrate. 

it is impossible, till more is known of the animals of the Siftdls, 
to point out distinctly the analogy between the genera of the 
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families Limacidd: and lielicidic; but as a proof that such ana- 
logy does exist, I need only observe that Ferrussac has named 
two of the genera of the latter family Hdkarion and Uelicvlimax, 
on account of their similarity to the ^emvd. Avion and Limax of 
the former family. 


Article VIL ^ 

De$criptiou of an improved Rain Gauge. By Mr, George Chil- 
ton, Lecturer on Chemistry.* 

Thk quantity of rain that falls in any particular district being 
an imj)ortant item in Meteorology, any improvement in the 
instruments of observation by which that quantity can be deter- 
mined correctly must be acceptable to the cultivators of that 
departmc'Ut of science. In the common construction of the rain 
gauge several causes of error are manifest, which when taken 
separately, might be deemed trivial, but whose combined effect 
is such as every accurate observer must be desirous of avoiding. 
It is well l^nown that fluids undergo changes in bulk by changes 
of temperature, as tvell as by those of barometrical pressure ; 
and that any mode of measuring tlie dimensions of a fluid, ex* 
posed to the influence of these fluctuating causes, provided it 
dues not make due iillovvauce for them, must be erroneous. 

In addition to these causes of irregularity, the cohesion of the 
fluid, which is necessarily connected with the measurement by 
graduated rods, renders it impossible to determine the true 
height of it. ^ 

But besides these obvious causes of inaccuracy, the fluid in 
th^.ommon construction of the rain-gauge is too much exposed 
to s|)ontaueous evaporation. This might, in part, be remedied 
by narrowing the neck of the funnel, but here another difliculty 
arfses : if the aperture, by which the water enters the gauge be 
too small, the funnel, in a smart shower, might be filled to over- 
flowing ; by which a part of the water would be lost. 

The following is a description of a rain gauge constructed on 
principles, by the help of which, the quantity of rain that foUis 
into it can be accurately determined in inches of altitude with- 
out being aftected by the causes of error alluded to above* 

An essential part of the rain gauge is a prismatic vessel, fige. 1 
• and 2 (see p. 113), whose top and befttom are, each 10 inches 
squaftre, insiae measure, with any convenient height. * 

This is all that is necessary for occasional expeiisnents, as for 
instance, to determine the quantity of rain, snow or Sleet, that 
may fall in winter when the evaporation is inconsiderable ; or 

• 
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the quantity of rain that falls in a single shower, at any other 
season. But to answer all purposes, it must be provided with a 
cover, in the centre of which is inserted a funnel, whose top has 
the same area as that of the top or bottom, of the prisaiatic 
vessel above. To prevent evaporation, the orifice of the funnel 
is furnished with a valve against which a weak spring, attached 
to the inside of tlie cover, presses with a ibree just sufficient to 
close it, but which is overcome by the weight of a few drops of 
rain. It is evident that in a shower the water will open the 
valr^'> and after it has passed into the body of the gauge, the 
valve will close the orifice again, suffering, liowever, the drain- 
ings of the funnel to pass along the pendant wire by cohesive 
attraction. 

This top, with its funnel and appendages, may befitted on the 
body of the gauge, like the lid a common tea-canister. 

The water being thus introduced int<^ the gauge, the method 
of determining its altitude in inches and decimal j)arts depends 
upon the fulK)\ving fundamental statements, in connexion with 
the simple operation of weighing the water in the gauge. 

Fnmlarncittal Principle. 

A cubic inch of distilled or rain water, under a meUium pres- 
sure and temperature, weighs if grains, according to the 
latest corrections. Now this immbtu*, multiplied by 100, the 
area of the funnel, in sipiare inehes, or that of the top or bottom 
of the body part of tlui gauge, gives grains fur the 

weight of l()() cubic inches (»f water. tSupposing this (juantity of 
water in the gauge, it wnuld evidently form a stiatum on the 
bottom of one inch in height ; and ifwe coiu'.eiwj this stratum to 
be dividerl by liorizontal sections into 100 equal parts, these 
parts would form strata, each of which would be the -r^olh of an 
inch in height; and, being equal to a cubic inch, would wCigh 
2.VJ*r)25 grains. Let us further suppose that one of these strata 
is subdivided into 10 equal parts by sections in the same direc- 
tion, each of these parts would evidently form a stratiim of w ater, 
whose height w^ould be only the yj/^ 3 ^^th part of an inch; and 
being equal to the 10th part of a cubic inch, would weigh 
25*2525 grains. 

Having then the weight of 100 cubic inches corresponding to 
one inch in altitude ; The w eight of one cubic inch to the y^-gth 
of an inch ; and the of a cubic inch to the 
inch ; it is easy to see that the height of the water in tne gauge, 
nifty be obtained by making one or other of the above num^rs a 
divisor to the corrected weight of tlie w ater, in troy grains. But 
this trouble is rendered unnecessary by the use of the following 
tables - 
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Table 1. Trap Weight. 


Grains. 

One pound troy, = 5760 

One ounce, = *480 

One drachm, = 60 

One scruple, = 20 


Table^. For reducing Avoirs 
dupois Weight, 

Troy grains* 

One pound avoir- 
dupois, = 7000 

Half pound, = 3500 

4 of a pound, = 1750 

Two ounces, = 875 

One ounce, = 

Half ounce, 218‘’?o 

Quarter ounce, = 109’375 


Table 3. 


Corrected weight of Corresponding alti- 
water in grains troy.! tude in inches. 

Corrected weight of 
water in grains troy. 

Corresponding alti- 
tude in inches. 

25-2525 

0-001 

2525-250 

0-10 

5{)-5050 

0*002 

5050-500 

0-20 

75-7575 

0-003 

7575*750 

0-30 

lol-OlOO 

()-004 

10101-000 

0-40 

r2(j-2(j25 

0-005 

12626-250 

0-50 

] 51-5] 50 

0 006 

15151-500 

0-60 

176*7675 

0-007 

17676-750 

0-70 

202-0200 

0-008 

20-20-2-000 

0-80 

227*2725 

0-000 

2-2727-250 

0-90 

•252-525 

0-010 

25-252-500 

1-00 

505-050 

0-020 

50505-000 

2-00 

757-575 

O-O.'IO 

75757-500 

3-00 

1010-100 1 

' 0-040 

101010-000 j 

4-00 

12ii2-(-i25 

0-050 

126262-500 

5-00 

1515-150 

0 060 

151515-000 

6-00 

1707-075 

0-070 

176767-500 

7-00 

2020-200 

0-080 

202020-000 

8-00 

'•2272-725 

0-000 

227272-500 

252525-000 

9- 00 

10- 00 


An Example showing the Use of the Tables, 

Suppose the weight of the water in gauge corrected by . 
subtracting the weight of the gauge, to be 20 lb. 5-J- ounces 
avoirdupois, required the height or number of inches of rain? 

’1 lb. =: 7000 grs* which x 20 =: 14000ii 
1. From Table 2* 4o2. « 1750 

lb. oz. 1 do, KP 437*5 

20 6i = ido. 218^75 

’ The sura = the weight in grs. 142406*26 
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2. If the wd^t, reduced to grains, be found in Table 3, the 
corresponding height will be found opposite to it in the adjoining 
column ; but as, in this example, it is not, take the nearest, /ess, 
number to it from the table, and subtract it from tlie weight of 
the water, marking the corresponding height in inches, &c. 
Enter the table a second time with the difl’erence and take the 
nearest number to //, together with its correspondent height, 
which subtract from the ditlerence, and with the remainder enter 
the table again, if necessary, thus. 


The nearest number in the table, less than 
which must be subtracted, is 

M'eight of water 
in grains. 

U240G-25, 

1262G2-5 

Corres- 

pondent 

height. 

500 

Difiercuce . 

1G143-75 


The next number in the table, less than the 
difterence, is. 

15]51'5 

0-60 


which, when subtracted, leaves the re- 
mainder 

992-25 


The nearest number corresponding to the 
remainder in the table, is. 

lOlO-l 

0-04 


The sum of the corresponding lieights gives Inches 6*64 


It is obviously not necessary to be restricted to either the form 
or the size of the above described gauge. If the cylindrical 
form be thought to possess any advantages oveixlhat of a square 
prism, it is easy to find the diameter of a circle whose area shall 
be equal to 100 square inches, by tlie well-known rule, viz. rf = 



w here (/ represents the diameter, a the area, and *7854 


the area of a circle, whose diameter is unity. If any other size 
should be thought more convenient, as, for instance^' one W'hose 
area is only half of that of the above-described gauge, the same 
rule, if cylindrical, will give the corresponding diameter, or if a 
square-mouthed one be preferred, the side of the square is 
obtained by extracting the square root of fifty. But it must be 
' remembered that whatever relation the area we pitch upon may 
bear to 100 square inches, the same relation will subsist oetween 
the final result, and that which is given by the tables : thus if the 
ar^ of the gauge be fifty square inches, at this is the half of 
100, we must take half uie sum of the tabular heights for the 
true altitude. 

It is not necessary to be very particular in the choice of a 
balance ; a pair of good common scales will answer, with true 
weigl^ts^ either ttoy or avoirdupois. The gauge may be made of 
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tin, or sheet iron painted or japanned, b?tt copgj^^ more dura- 
ble. The area of the funnel, and that of the of the body 
part, are the only parts that need attention in the construction. 
These ought to be made tolerably exact. A strong hoop should 
be fixed around them on the outside to preserve their figure true. 

In every operation of weighing, the weight of the gauge, 
moistened in the inside, must be deducted from the gross weight; 
the remamder is the corrected weight of the water with which 
the tables mustT:)e entered. 

In the case of hail, snow, sleet, or frozen water, being ii^the 
gauge, it is not necessary to melt its contents into water, as the 
changes effected by temperature and pressure make no differ- 
ence m the weight. 

The use of scales and weights may be dispensed with, by sub- 
stituting a steelyard, so constructed that the movable weight on 
its arm might indicate by its position, riot (he weight, but the 
inches and decimal parts of its corresponding altitude, without 
reference to the tables, and without calculation. 

Tlie advantages of this method of finding the quantity of rain 
in linear inches of altitude, will be appreciated by adverting to 
the circumstance of our having a Ze/z/giWc quantity, as an unerr- 
ing guide to that which is nearly imperceptible. Twenty-five 
grains and half, a sensible quantity in a good balance, point- 
ing out the difficultly visible division of the part of an 

inch. Suppose the problem reversed; that the cubical contents 
of the water, or its weight, were required, from the observed 
altitude. The chances of error would all be against the accuracy 
of such a determination. The ditficulties of the task, indepen- 
dently of the aforementioned causes of variation, would evidently 
be insurmountable^. 

1 had a gauge constructed on this principle, twelve or fourteen 
years ago, for my friend Dr. Akerly, who informs me that it 
answered the end extremely well. This testimony in its favour 
is not among the least of those considerations that have induced 
me to make it more generally knowm. G. C. 


Fig.l. Fig. 2. 
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Fig. 1, repnesi^nts rain gauge in perspective. 

Fig, 2, is a vertical section. 

G the body of the gauge, F its funnel, L the lid or cover, 

V the valve, hinged to the lower orifice of the funnel, s the spring 
to close the valve, w a w ire to conduct the drainings of the funnd 
into the body of the gauge. 

Article VIII. 

Oh Ban^to-C (licit By 11. J. Brooke, FRS. &c. 

(To the Editors of the Annnhiif Philosophy,) 
GENTLEWKN, Juhf 15, 1824. 

]Mr. Bkocghton, before he left London, favoured me with 
s[)ecimons of a iiiincral from (hiinberlaiul which had been con- 
sidered to he carbonate of barytes, hut it was very evident that 
the crystals did not resemble the ordinary figures of carbonate 
of barytes, and the substance was, tlierefore, regarded by Mr. 
Broughton as something new. 

The external surface of the specimens is coated with sulphate 
of barytes ; but the internal mass fretjuently 
contains cavities which are lined, and 
nearly filled with crystals. The primary 
form of these is an obliijuc rhombic prism 
shown in the annexed figure, the cleavage 
being parallel to the planes P, M, and M'. 

P on M, or M' 102^ 5i' 

P on a 147 34 

P on // lOI) <S 

M on INF lOfi 34 

M on h 143 27 

All the crystals 1 have seen are modified on some of the edges 
and angles, and are lengtlumeti in the direction of the edges of 
the uiodifyino' planes, j}reseutiug the character of prisms iermi-^ 
Hated In/ the bf iu;hf plams 1^, M. and A, of the figure. The 
modifying ]»lanes are, however, so numerous, irregular and dull 
m my specimens, that 1 have not obtained Kufiicinntly good or 
corr(*sponding measurements to (mable me to ascertain their 
character, uiui they are, therefore, omitted in the drawing. 

The mineral is translucent w ilh a slight tinge of a yellowish- 
^ brown colour. 

Its lustre rather n\ore waxy than carbonate of baryte^. 

Its hardness is between that of carbonate and fluate of lime. 

Its specific gravity, as ascertained by Mr. Children, ifl 3*(>6. 

The name baryto-calcile has been given from its chemical 
cpmpositioh* as ascertained by Mr. Children. 

•** T3ic mean M^ecific gravity of carbonate of baryteu and carbonate Of limeb 3*3.-— 0 

.A.. 


r 
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Chemical Examination of the Baryto-Calcite, By J. G. Chil- 
dreri, FRS. &c. 

With the blowpipe this mineral exhibits the following cha- 
racters. • 

In the forceps, in the oxidating flame, it neither fuses nor 
decrepitates ; its surface becomes green, and the point of the 
flame, beyond the assay, assumes a light greenish-yellow colour. 
In the reducing flame the sujierficial green colour disappears. 
The assay, after being ignited, browns moistened turmeric paper. 

Heated to redness, in a glass tube, it merely gives off‘a little 
moisture. 

By heat the assay becomes strongly phosphorescent, shining 
with a pale-yellow light, very similar to that of the common 
glow-worm. 

With soda, on the platina w ire, in the oiidating flame, it gives 
a bluish-green opaque mass. In the reducing name the green 
colour is discharged. 

With borax, in the oxidating flame, dissolves readily into a 
perfectly diaphanous globule of a beautiful light amethystine 
colour. Tile globule reteiins its transparency in the reducing 
flame, l)ut entirely loses its colour. 

IF/7// salt of phosphorus, dissolves very readily; the globule is 
perfectly transparent, and in the oxidating flame yellow while 
hot; when cold, colourless. In the reducing flame the globule 
is colourless, and, while hot, transparent ; when cold, its trans- 
parency is slightly disturbed. 

^ Anah/sis, 

To ascertain the proportions of its elements, I dissolved the 
mineral in muriatic acid, diluted the solution very largely with 
distilled water, and precipitated the barytes by sulphate of 
ammonia ; boiled the precipitate to take up any sulphate of lime 
that might have been thrown down, filtered, and washed the 
precipitate, till the washings ceased to give any cloud with oxa^ 
late of ammonia, adding the washings to the solution from which 
the sulphate of barytes had been separated. The solution, being 
first reduced by evaporation, was then boiled with a solution of 
carbonate of potash, which threw down the lime in the state in 
which it originally existed in the mineral. * Treated in® this 
manner, 20 grs. gave 

• Chraim* * 

Sulphate of barytes 16*6v5 grs, 3= oarbonate*of barytes 13*18 
Carbonate of lime 6*72 

19 ^ 

A minute portion, not exceeding one or two*tenthiiVf agrltin^ 
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remained nndissolvedj and consisted chiefly of sulphate of 
barytes. Traces of iron and manganese were also obtained, as 
previously indicated by the blowpipe, but I could not detect any 
appearance of magnesia. The mineral effervesces of course 
very strongly with acids, and, when finely pulverised, its powder 
has a very light flesh-coloured or rosy tint. 

According to Braude’s Table of Prime Equivalents, the 
weight of the atom of carbonate of barytes is to that of carbonate 
of lime as 100 : 50, or as 2 : 1. The theoretical composition of 
this mineral, therefore, (disregarding the insoluble sulphate, and 
the metallic oxides, as not essential to it) accords very nearly 
with that obtained by experiment, as appears below : 

Theoretical, Experimental. 

Carbonate of barytes 66*66 ...... 65*90 

Carbonate of lime 33*33 33*60 

99*99 99*50 

Hence we may consider it as containing an atom of each 
element. 


Article IX. 

On the Transmission of E/ecfricity through Tubes of Water ^ 

By Mr. Lewtbw aite. 

(To the Editors of the Annals of Philosophy.) 

GENTLEMEN, Rnthcrhithc, July 9, 1824. 

Allow me to intrude myself on your j>ages to correct an 
error committed by Mr. Woodward in the iast number of the 
Annals. 

Mr. W. says, the effects of electricity on loose gunpowder 
when transmitted through tubes of water, were communicated 
by me to Mr. L. soino time previous to the publication of his 
letter. 

The natural inference to be drawn from this sentence is, that 
1 am indebted to him for the experiment in question. This, 1 
can assure Mr. W". is not the case; it was onginally communi- 
cated to me by Mr. Tuther about fourteen years ago. The 
experiment relative to the conducting power of ether, alcohol, 
and acids, published in the Institution Journal, originated while 
I was experimenting with the water tube, nor had I the least 
idea that Mr. W. was investigating the conducting power of 
those fluids until some time after the publication of my jetter^ 

I am, Gentlemen, your humble servant, 

John Lewthwaite. 

V. S. An account of the experiment of firing loose gunpowder 
by th^ water tube may be found in Imison’s Elements of Science 
and Arts, vol. i. p, 469. 
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Article X. 

On the Nature of the Acid and Saline Matters usually existing 

in the Stomachs of Animals^ By William Prout, MD« FRS.* 

That a free, or at least an unsaturated acid usually exists in 
the stomachs of animals, and is in some manner connected with 
the important process of digestion, seems to have been the gene- 
ral opinion of physiologists till the time of Spallanzani. This 
illustrious philosopher concluded, from his numerous experi- 
ments, that the gastric fluids, when in a perfectly natural state, 
are neither acid nor alkaline. Even Spallanzani, however, 
admitted that the contents of the stomach are very generally 
acid ; and this accords not only with my own observation, but 
with that, 1 believe, of almost every individual who has made 
any experiments on the subject. 

Witli respect to the nature of this acid, very various opinions 
have been entertained. Some of the older chemists seem to 
have considered it as an acid, sui generis; by others it was 
supposed to be the phosphoric, the acetic, the lactic acid,i- See. 
No less various have been the opinions respecting its origin and 
use ; some supposing that it is derived from the stomach itself, 
and is essential to the digestive process; others, that it is 
derived from the food, or is a result of fermentation, &c. ; in 
short, there seems to be no physiological subject so imperfectly 
understood, or concerning which there has been such a variety 
of opinions. 

The object of the present communication is to show, that the 
acid in question is the muriatic acidy and that the salts usually 
met with in the stomach are the alkaline muriates. As to the 
origin and use of these principles, as well as the occasional 
appearance of other acids, Scc. in the stomach, I reserve what I 
have to say on these subjects till a future opportunity, and shall 
merely remark^at present, that the facts now adduced seem to 
be intimately connected, not only with the physiology and patho* 
logy of the digestive process, but with other ipaportant animal 
functions. 

Having ascertained the circumstances above-mentioned in a 
general manner, and by means which it wouM be here unneces- 
sary to detail, an attempt was made to contrive gome unexcep- 

• 

* Ffom the Philosophical Transactions for 1824, Part I. • 

+ Aftef I had discovered the principal fact related in tlfis paw, I was aorpr^ied'lo 
find how nearly Scopoli had come to the same conclusion. He did not indeed come to 
the conclusion, as far as I can ascertain, that free muriatic add exists in the stomach, 
but he advanc^ the opinion, that the muriatic add, in union with ammonia, Ibund in 
such abundance in the stomadi of rundnating ardmals, is secreted by dm ok^an itself. 
The only account of Scopoli*s expenments I have teen it Anmtal Che- 
mistry, I. 188. • 
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tionable method by which their truth miglit not only be satis- 
factorily demonstrated, but at the same time that the relative 
quantities of the difterent principles might be determined : after 
various attempts, the following processes were adopted for these 
pumoses. 

The contents of the stomach of a rabbit, fed on its natural 
food, were removed immediately after death, and repeatedly 
digested in cold distilled w^ater till they ceased to impart any 
thmg to that fluid. The whole of these different portions of 
fluid, which always exhibited strong and decided marks of 
acidity, were then intimately mixed together, and after being 
allowed to settle, were divided into four equal portions. 1. The 
first of these portions was evaporated to dryness in its natural 
state, and the residuum burnt in a platinum vessel; the saline 
matter left was then dissolved in distilled water, and the quan- 
tity of muriatic acid present determined by nitrate of silver in 
the usual manner ; the proportion of muriatic acid in union with 
a Jixed alkali, was thus determined. 2. Another portion of the 
original fluid was supersaturated with potash, then evaporated to 
dryness, and burnt, and the muriatic acid contained in the 
saline residuum determined as before. In this manner the total 
quantity of muriatic acid present in the fluid was ascertained. 
3. A third portion W'as exactly ncutruUsed with a solution of 
potash of known strength, and the quantity required for that 
purpose accui'ately noticed. This gave the proportion of free 
acid present ; and by adding this to the c|uuuiity in union with 
a fixed alkali, as determined above, and subtracting the sum 
from the total quantity of nuiriatic acid present, the proportion 
of acid in union with anunonia was estimated^ But as a check 
to this result, the third neutralised ])orlion abovementioned 
was evaporated to dryness, and the muriate of ammonia expelled 
by beat, and collected. The quantity of muriatic acid this con- 
tained was then determined as before, and was always found to 
represent nearly the (juantity of muriate of ammonia as before 
estimated; thus proving the general accuracy* of the whole 
experiments beyond a doubt. 4, The remaining fourth portion 
of the original fluid was reserved for miscellaneous experiments, 
and ])articulafly for the purpose of ascertaining whether it con- 
tained any other acid besides the muriatic. I'he experiments 
abovementioned seemed to preclude the possibility of the pre- 
sence of any destructible acid ; and the only known fixed acids 
likely to be present jvere the sulphuric and phosphoric; the 
, muriate of barytes, however, neither alone, nor with the addition 
of ammonia, produced any immediate precipitate,* shovfing the 

* It mujr be proper to remark, that ammonia, after some time, caused a fiocculent 
precipitate, conaisting of the eartliy phosphates in union with vegetable and animal mat- 
ter, and fliat after combustion, traces of sulphuric acid, the result of that process, were 
very peroeptibU' But il is evident, from the experiment relateri In the text, that nei« 
ther ^ ihesi^ rmd^previously existed in the ori^nal fluid in a free state. 
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absence of these two acids in any sensible quantity^ and still 
further confirming the results as before obtained. 

In this manner the three following results, selected from a 
variety of others of a similar aature, were obtained. 


Muriatic acid in union with a fixed alkali 
with ammonia 

in a free or unsaturated state . . 


No. 1, No. 2. 
grs, grs. 

0- 12 0*95 

1- 5G 0*76 

1*59 


Total 3-27 3‘93 4*83 


These results then seem to demonstrate, that free, or at least 
unsaturated muriatic acid in no small quantity exists in the 
stomach of these animals during the digestive process ; and I 
have ascertained, in a general manner, that the same is the case 
in the stomach of the hare, the horse, the calf, and the dog. I 
have also uniformly found free muriatic acid in great abundance 
in the acid fluid ejected from the human stomach in severe cases 
of dyspepsia, as the following examples show. The original 

S [iiantities of the fluids operated on of course were various, but 
or the sake* of comparison they are reduced, in the following 
table, to one pint, or 16 fluid ounces, which quantity, in three 
instances (selected from many others), was found to contain of 


Muriatic acid in union with a fixed alkali . . . 

with ammonia \ . 

• in a free or unsaturafed state 

Total 


Article XI. 

On the Arrangement of Papilionidcc. By J. E. Gray, MQS. 

(To the Editors of the Annals of Philosophy*) 
GENTLEMEN, Jutif 7, 1824. 

Mr. F. CuviicR has observed that sufl§.cient attention has not 
been paid by modern naturalists to the works of Linneus, and^ 

« For the sake of an^ogy, the chlorine, in union whh the basis of s^call, k 

reduced in this table and tlie kUowli^ to the state of mwatic acid. 

f I have never in more tlian one instance (No. 3, of abovo tahk) aSdo 
detect any senMe ouantity of the muriate of ammonia in (he ildlxk (ject^ frvOa the 
human stomach ; am npon inquiry of Sir Astley OooTior, wh^ vws kind ettOjsgkloiWi* 
nkh me witli the fluid for examinatksi, 1 was Inflnrmed that lean k Ikt hcMk 

of frequently taking amiuohk as a 


No. 1. No. 2, No. 3. 
grs. grs. 

120 11*25 
0-0 5*39 

4-63i 4-28 


grs. 

12-11 

0-0 


17-24 17-03!20-92 
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there is a great deal of truth in this remark ; for it is too much 
the fashion to abuse without consulting them. The fact is 
indeed fully verified in the butterflies which Linneus divides 
into five groups, the Equiles, Danai^ JNymphales, and 

the Phebejiy which could only havd^" taken place hy his secretly 
observing their habits, according to his own maxim, for his cha- 
racters are only taken from their size, colour, and the difference 
of the edge of the wing. Latreille has divided this family from 
their manners and habits into exactly equivalent groups, only 
placing the Dnnai between the Equiies and the Helicmniy and 
placing the second section of the Pkheji in a family by them- 
selves under the names of Hesperiadip, 

I have observed that whenever a group formed a good linear 
series, the two ends would meet, and thus form a circle, by 
which fact 1 have convinced several persons who have been 
disposed to doubt the truth of the circular disposition of 
nature. Thus we find that several series forms circles which their 
authors never appeared to have the slightest idea of. It is so 
with the slight alteration proposed by Latreille with regard to the 
Pap? Hard da : and the Limiean position of the lieliconii in them 
is similar to his position of the Cetacea 'mMammalia ; it prevented 
the continuance of the series, and thus obscured tfieir natural 
disposition. 

In the Eqiiites and the Damiy the larvae are long and cylindri- 
cal, and the chrysalis is angular, and inclosed in a kind of case, 
or suspended by a transverse thread ; in the former of these, the 
lower pair of wings are generally extended at their hinder angles 
into a tail, in the males at least, and in both they are furnished 
with a connecting nerve. From the latter of thefita groups by means 
of some of the Poviia of Fabricius as P. sinapisy we pass to the 
Heliconii and the Nj/tnphalesy in both of which the chrysales are 
suspended without any case by their hinder extremity, and their 
front pair of legs are folded up, in the males at least, so as to be 
useless in walking, and the lower pair of wings, like the Duaaiy 
are usually destitute of tails and connecting nerve/ From these 
last, by means of the genus Libithea of FabnrJuSy we pass to the 
Plebejiy where the larva and pupa are short, and the latter is 
inclosed in a case, and where the lower wings are destitute of 
any connecting nerve, but are often provided with several tails ; 
from these we may teturn to the EquiteSy for this last group has 
the cased pupa and the tailed wings of that tribe, and some of 
them appear to have awery great affinity to it. 

‘ The Uesperiada ha^ very great affinity to the Plebejiy of which 
Linneus regarded them as a section, but I am inclined to consi- 
der them as the osculant group between the Papilionidm and the 
Spingida, excluding from it the genus Uraniay which appears to 
be thie oscukmt on the other side between the Papilionida and 
the day-flying^ Phalanida, but adding to the Hesperiada the 
genera Castnia of Latreille, and Agarista of Leach. 
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Article XII. 

On the Results of some CiS^tal Analyses^ and the Decomposition 
of Silica* In an Extract of a Letter from M. Berzelius to 
M. Dulong.f 

I HAVE undertaken some experiments on uranium, in 

order to determine certain points which M. Arfwedson had left 
undecided in his excellent memoir on that metal. You arc pro- 
bably unacquainted with that work, though it well deserves to 
be known, Arfwedson has found the means of obtaining metal- 
lic uranium ; he has studied its properties, and determined the 
composition of its oxides. With respect to the yellow oxide, 
however, his results are not always invariable. I have resumed 
the inquiry, and have completed the analysis of the uranite of 
Antun, which I find is a double subphospliate of lime and yellow 
oxide of uranium. It contains, besides, the phosphates of 
barytes, magnesia, manganese and ammonia. The green uranite 
from Cornwall is a similar compound, except that the lime is 
replaced by an equal number of atoms of oxide of copper. It is, 
therefore, •a double subphosphate of copper and uranium, iso- 
morphous, but not identical with the uranite from Autun. 

I have examined the combinations of acetic acid with oxide 
of copper, in consequence of the analyses of those compounds 
published by JMi\ Phillips. I have found no less than five dif- 
ferent acetates of deutuxide of copper, in which the multiples of 
the base are, 1, L}, 2, 3, and 72 the third is the blue verdi- 
gris ; but as it decomposed either by cold water, or by a heat 
of 60^ centigrade (140° Fahr,), I consider it to be composed of 
neutral acetate, and hydrate of copper. You will see the reasons 
which have induced me to form this conclusion more fully stated 
when you receive ray memoir, , 

During the last six months I have been occupied on a great 
wdrk on fiuovic acid. One part is already printed in the Me- 
moirs of our Academy ; another is finished, but not yet pub- 
lished, 1 have examined the combmations of fluoric acid with 
bases, and have discovered that what were taken for fluates 
are double salts, 1 have analyzed fluo~silicic gas, and its com- 
pounds with bases. They are all formed* in the same manner, 
and contain a quantity of fluoric acid combined with the silica, 
equal to twice the quantity combined with the base. Fluoric acid 
gives analogous compounds with the acids of titanium, cplupi- 

* From the Annalcs de Chimie. \ 

i A letter to Sir Humphry Davy on the same eubjects^ firoiii M. Berzdius, was 
beibre the Royal Society, Alay (See jinnals of ved, vii, p, 4^,) 

i A very extraordinary multiple, and probably a mistake; but so it is io tbd 
Annales dc Chimie.— C, ‘ * 
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blum, tungsten, molybdfena, chromium, selenium, antimony, and 
arsenic; with the hyposulphurous and sulphurous acids, and 
probably with the phosphorous and hypophosphorous ; but I 
have not yet examined tlie latter, 

Fluoric acid is one of the most c^venient reagents for the 
analysis of inorganic substances, since it dissolves every thing 
that is not attacked by the other acids. It lias enabled me to 
determine more accurately the weights of the atoms of many of 
those substances about which 1 was still in doubt. To extract 
alkali from minerals, it is sufficient to treat them with fluoric 
acid, or a mixture of fluate of lime and sulphuric acid. In 
attempting to reduce fluoric acid by potassium, 1 have succeeded 
in reducing silica, zircon ia, and the other earths, but 1 have only 
been able to insulate silicium and zirconium. Tlie rest decom- 
pose water with great energy. Pure silicium is incombustible, 
6ven in oxygen gas. It is not attacked by water, nitric acid, nor 
aqua regia, nor by caustic potash ; but fluoric acid lias a slight 
solvent action on it, particularly with the addition of nitric acid. 
It does not decompose saltpetre, unless in a very intense fire, 
but it detonates with carbonate of potash at an incipient red 
heat : carbonic oxide gas is disengaged, and charcoal set free. 
When silicium is heated with nitre, if a morsel of dry ^carbonate 
of soda be plunged into the mixture, detonation immediately 
ensues. By passing the vapour of sulphur over silicium heated 
to redness, the metal suddenly becomes incandescent. If the 
combination be complete, which sekloin happens, the compound 
appears as a white earthy mass ; it decomposes water witli 
extreme rapidity, the water dissolves the silica and sulphuret- 
ted hydrogen gas is evolved. In this way w(^ may obtain so 
concentrated a solution of silica in water that it tliickens and 
coagulates during evaporation, and lets fall portions of that 
earth in the form of a guiuiny transparent igass. Siliciuret of 
potassium, heated witli sulphur, burns vividly, and leaves, when 
dissolved, pure silicium. In chlorine, silicium takes fire at a 
red heat, and there is formed a colourless, or sli;.^itly yellow 
liquid, with an odour similar to that of cyanogen, extremely 
volatile, and which sets with water and deposits gelatinous 
silica, I have not yet examined how silicium conducts electri- 
city and heat, nor its specifle gravity, vkc. ^Nothing is easier 
than to procure this substance ; the following is the method I 
have adopted : — The double fluate of silica and potash, or soda, 
heated nearly to redness to drive ofl‘the liygrometric water, is 
put into a glass tube, closed at one end. Bits of potassium are 
added and mixed with the powder by fusing the metal and 
gently rapping the tube. It is then heated by the spirit-lamp, 
and before it is red-hot a feeble detonation ensues and the 
silicium is reduced. The mass is suffered to cool, and then 
treated with wa:tfr as Jong as it dissolves any thing. Hydrogen 
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gas is at first evolved, in consequence df siliciuret of potassium 
having been formed, which cannot exist in water. The washed 
substance is a hydruret of aiiicium, which, at a red heat, burns 
vividly in oxygen gas, alllpngh the silicium is not thereby com- 
pletely oxidated ; it is tbetf>iieated in a covered platina crucible, 
the heat being slowly raised to redness. The hydrogen alone is 
oxidated, and the silicium is now no longer combustible in oxy- 
gen ; but chlorine attacks it readily. The small portion of silica 
that is formed maybe dissolved by fluoric acid. If silicium hasnot 
been exposed to a strong red heat, the acid dissolves it, with a 
slow disengagement of hydrogen. According to my synthetical 
experiments, silica contains 0*52 of* its weight of oxygen. Zir- 
conium is obtained by an analogous process. It is as black as 
charcoal, is not oxidated either by water or muriatic acid, but 
aqua regia and fluoric acid dissolve it; the latter with disen- 
gagement of hydrogen. It burns with extreme intensity at a 
slightly elevated temperature. It combines with sulphur. Its 
sulphuret is chesnut-browa like silicium, insoluble in muriatic 
acid and the alkalies. It burns brilliantly, and the products are 
sulphurous acid gas and zirconia. 


Article XIII. 

On the Mineral Wafers if Carlsbad. By Jac. Berzelius.* 

Carlsuau is situated in a deep and very narrow valley, not 
far from the place where the latter terminates in the valley of 
the river Eger. , Through the middle of this spot, there flows 
the little river Tepel, on botli of whose hanks, and within a short 
distance from one another, the hot springs first issue from the 
earth. The springs themselves are extremely numerous, but 
those resorted to by the strangers at Carlsbad are only the fol- 
lowing : the Sprudel, the liygeian spring, the Mill spring 
(Muhlbrunn), the .New spring (Neubrunn), the Empress There- 
sa’s spring (Theresienbruna), St, Bernard’s spring (Bernhards- 
brunn), and, but much seldomer than the others, the Hospital 
spring (Spitalsbruun). All of them issue from a species of 
limestone, and iil^ each of the outlets there has been inserted an 
artificial pipe, through which the water, impelled by the infernal 
pressure, is thrown up into the air in an uninterrimted jet, in a 
manner very convenient for those who drink it. This limestoj^ 
is formed by the water itself; for the latter, in proportion as it 
loses carbonic acid, is incessantly depositing a concretion oT a 
compact and crystalline texture, on every substance with which 
it comes in contact. 


* Abn(lged tbe Kongl. Vet, Acad, ISP.* 
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About the commencement of last century (in the years 1713 
and 1727)^ this calcareous incrustation was suddenly burst open 
in consequence of the accumulated pressure from within, and the 
hot water flowed down immediately the river Tepel. It was 
determined at that time to bore through the limestone, partly 
with a view to investigate the cause of these eruptions, and, if 
possible, to obviate the recurrence of a similar accident, and 
partly also with the hope of discovering the source in which the 
apparently inexhaustible supply of water originates. Scarcely 
had the external crust been broken, when the water rushed out 
with great violence, and numerous cavities were discovered 
under it, all of them filled with water, and the partitions be- 
tween which rested upon a thick calcareous incrustation, simi- 
lar to the one already penetrated. This also was broken through, 
and cavities were found beneath it, of exactly the same nature 
with those already described; all of them full of water, which 
was discharged from them with a still greater degree of force, 
and having another calcareous incrustation for their basis. The 
opening of the third vault disclosed an immense reservoir of 
water, which on its first discovery received the name of the 
Sprudelkessel. These three calcareous layers were in all from 
one to two yards in thickness, and consisted of a hard body, 
sometimes alabaster-white, sometimes brownish-coloured and 
striped, which commonly received the name of Sprudel-stone. 
They did not rest over one another in a regular concentric man- 
ner, but constituted numerous unequal cavities, which were 
separated by the intervening partitions : so that their general 
arrangement approached considerably to what would be exhi- 
bited by a number of flat basins of difterent stmvs, when turned 
upside down, and heaped in an irregular manner over one 
another. The water in this reservoir was in a state of violent 
ebullition, and the copious volumes of hot steam which rushed 
through the opening made in it, completely prevented an accu- 
rate determination of its extent. Its depth from the outermost 
crust of limestone was estimated to be between thi'^e and four 
yards, after making allowance for the irregularities of its bot- 
tom ; but it could not be fathomed in any direction by a rod 60 
yards in length, and pushed forwards horizontally. Indeed, its 
great extent may be judged of pretty accuralc^ly from the cir- 
cumstance, that in the^reater part of the little town of Carlsbad, 
one cannot dig to any considerable depth, without meeting the 
calcareous shell, and wh^n this is penetrated, the hot water 
instantly rushes up with its customary impetuosity. In many 
places the carbonic acid gas makes its way through natural 
clefts in the limestone, in such abundance, as to fill the cellam 
of the houses ; and in the river Tepel (which flows to some dist- 
ance immediately over the reservoir), particularly in the neigh- 
bourhood of the<* Sprhdel, there may be observed a constant 
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succession of air bubbles rising to the surface of the water. The 
openings made in the course of this examination were built over 
with mason work, every joint of which became speedily stopped 
up with the carbonate of lime deposited by the water. It still 
continues to retain the completely, and to constrain it to 
flow through the pipes, wnich have been placed in the reservoir. 
These pipes also become by degrees incrusted with the sprudel- 
stone, and must be cleared four times every year to prevent their 
being clogged up altogether. 

What is called the Sprudel is merely an opening in the reser- 
voir, from which, however, the water rises only at intervals, in 
such a manner that air and water are discharged from it alter- 
nately. This remarkable phenomenon is occasioned by the car- 
bonic acid gas, which gradually accumulates in the upper vault 
of the reservoir, and which, owing to the diminished pressure, 
the water is constantly emitting, in proportion as it recedes from 
the interior of the earth. This gas, having no means of exit, of 
necessity reacts upon and presses down the expanse below, until 
it at last escapes through the canal which, until then, had fur- 
nished a passage for the water. Hence air and water are dis- 
charged tnrougm the opening successively, in proportion as the 
elasticity of the gas accumulates and is expended.*' This alter- 
nation takes place at the Sprudel 18 or 19 times every minute. 
There are many other openings in the immediate neighbourhood, 
from which the water is discharged even in greater abundance ; 
but it proceeds from them all in an uninterrupted stream. 

The quantity of hot water which flows from these springs is 
altogether astonishing. Many attempts have been made to es- 
timate it ; but all of tliese are of so indirect a nature, that they 
do not deserve to be regarded as even approximations to 
accuracy.f 

Anah/sh of the Water. 

The water employed for this analysis was taken from- the 
Sprudel, and was preserved in bottles furnished with ground 
glass stoppers, in order to prevent the diminution in the quan- 
tity of oxide of iron, which is always occasioned by a common 
cork. The Carlsbad water is clear and colourless. When newly 
drawn its taste resembles that of weak chicken broth, but after 
some hours it b^pmes unpleasantly alkaline. It has no peculiar 
smell, nor can any reagent detect in it tl\je minutest trace of sul-- 

* An ingenious iUustration of a similar natural intermitting spnng will be foimd 
towards die condusion of the introductory portion tX the article Steam Engine, by Prof. 
Robison, in die Rncydopiedia Britannica; or in his gystem of Medianicu Phflotepby, 
edited by Dr. Brewster, vol, ii. p. 4S. 

f Klai«oth*s estimation of this quantity is certamly twenW times too high. Fiom a 
measurement made on the spot, Nov. ], 181 1, it was calculated diat the Bprudel and 
die Hygeian spring alone diseWge iaS| millions of €krmsa cubic feet of wsleir evtotjy 
$4 hours. 
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phuretted hydrogen. After being kept for some time in close 
vessels, it deposits a very slight bright-yellow sediment, whose 
colour depends obviously on oxide of iron. Its specific gravity 
at 64-V^ is 1*004975 ; and the specific gravity of the water col- 
lected at all the different springs is identically the same. 

625*4 grammes of the water were concentrated in a platinum 
capsule, until it began to deposit crystals. It was then thrown 
upon a balanced filter, and the insoluble earthy precipitate, after 
being strongly dried, was weighed along with the filter in a 
platinum crucible, in order to prevent the accession of hygros- 
copic moisture during the w^eighing. Its weight was found to 
be 0*324 gramme. Tlie filtered liquid was cautiously evaporated 
to dryness in a balanced platinum crucible, and the residue was 
ignited until it began to enter into fusion, which took place 
before the crucible became visibly red-hot in day-light. The 
fused saline mass weighed 3*058 gramme. Hence 1000 parts of 


the water contain 

Soluble salts 4*890 

Earthy matter 0*5 1 8 


5*408 

In many other experiments performed in a .similar** way, the 
quantity of solid ingredients w'as found to vary from 5*407 to 
5*476. These difierences are probably caused by the unequal 
quantities of carbonic acid w*nich are expelled from the mag- 
nesia during desiccation. 

(A.) The Salts soluble in IValer . — Having ascertained by pre- 
liminary experiments that these contained no other base than 
soda, and no other acids than the sulphuric, muriatic, and car- 
bonic, I proceeded to the analysis in the following manner: 
— The fused saline mass w as dissolved in water ; the solution 
w*as turbid, owing to the presence of some magnesia, which, 
collected upon a filter and ignited, weighed 0*006 gramme. The 
filtered liquid was saturated with acetic acid, and evaporated to 
dryness, with a view to determine whether the alkali retained 
any silica; but the dry salt icdissolved completely in water 
without leaving any residue. Muriate of barytes being now 
added, precipitated a quantity of suljihate of barytes, which, 
.washed and ignited, weighed 2*646 grammes, equivalent to 1*618 
gramme of sulphate of soda. The filtered liquid was now 
strongly acidulated with nitric acid, and the muriatic acid w'as 
thrown down by nitrate of silver. The precipitated chloride of 
silver weighed 1*58 gramme. As it might be suspected that a 
portion of the muriatic acid had been expelled by the acetic acid, 
a corresponding quantity of the water (625*47 grammes) was 
supersaturated with nitric acid, and precipitated by nitrate of 
silver. 1*588 gramm^ chloride of silver was obtained. That 
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this quantity is slightly in excess over tie former, is more pro- 
bably caused by the difficulty of conducting the evaporation, 
ignition and filtrations in the course of the experiment, without 
loss, than by the decomposition of any portion of muriate of soda 
by the acetic acid. Tliepe 1*588 gramme represent 0*6495 
gramme of chloride of sodium. The deficit in the total amount 
must have consisted of carbonate of soda : the quantity of this 
salt was, therefore, 0*7845 gramme. 

(B.) rhe earthy Salts insoluble in Water. — a. These being 
mixed with nitric acid in a platinum capsule dissolved with 
cfiervescence. In order to prevent any loss of the liquid, 1 am 
ill the custom, when making a solution accompanied with effer- 
vescence, and also at the commencement of the evaporation, to 
cover the dish with a watch-glass, the convex side of which is 
midermost. By this menus, the whole of the liquid driven up 
in consequence of the disengagement of the elastic fluid, is 
collected upon the watch-glass, and gradually drops down from 
its central point, while the glass itself is washed by the water 
v.’hich successively condenses upon it during the evaporation. 
In this experiment the glass happened to have been left on the 
capsule until the solution had attained a state of dryness. On 
taking it off, its under sid-*' was found to be covered with dull 
spots, exliibiting distinctly the (‘dges of the drops of water 
which had coiuhmsed upon it during the evaporation. As the 
same glass had been repeatedly employed for a similar purpose, 
without sustaining any alteration, it was obvious that, in this 
instance, fluoric acid had been disengaged, and had corroded it. 

{}. 1'he dry mass w^as moistened with nitric acid, heated, 
and then dissoj^ved in water. A dark-grey coloured silica 
remained undissolved, which, after ignition, became white, and 
weighed ()*044 gramme. 

r. Ammonia produced in the filtered solution an exceedingly 
slight yellow-coloured precipitate, which, after ignition, weighed 
{)*d04 gramme, and presented the appearance of oxide of iron. 
Asf fluoric ^acid, when occurring in the mineral kingdom, is 
almost always accomjninied by phosphoric acid, I examined this 
oxide of iron before the blowpipe, and obtained from it a fused 
regulus of phosphuret of iron. \\ e shall, bye and bye, find that 
this oxide of iron contained also silica, alumina and oxide of 
manganese. 

d. The liquid which had been treated with ammonia was 
mixed with oxalate of ammonia so long as any precipitation 
ensued. The oxalate of lime was calcined, moistened with a 
solution of carbonate of ammonia, and again heated until* it 
became just visibly red. The carbonate of limo thus formed 
weighed 0*195 gramme. It was dissolved in nitrio acid, the 
solution was evaporated to dryness, and the residue was dig^ 
solve4 in alcohol of the specific gravity (V793^ •A dark-brown 
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coloured substance rejaiained, which was thoroughly washed 
with alcohol. Water extracted the greater portion of this sub- 
stance : the solution gave with oxalate of ammonia a white pre- 
cipitate, which was converted by calcination into carbonate of 
strontitan ; but its quantity was so small Unit I could not deter- 
mine its Weight, nor indeed could hhave satisfied myself com- 
pletely that it consisted of strontitan, had I not succeeded in 
obtaining it in larger quantity from a dili’erent source. The 
substance insoluble ill water was oxide of manganese, but also 
in too inconsiderable quantity to admit of being weighed wdth 
precision. 

e. The solution precipitated by oxalate of ammonia was 
evaporated to dryness, and the saline residue decomposed by 
calcination. A white earth was left, weighing 0*064 gramme. 
Water dissolved from it O’OOo gramme o. an alKaline carbonate, 
which neither attacked the platinum cnu .bie in a red heat, nor 
did it yield a difficultly soluble salt with muriate of platinum. 
It was, therefore, soda; and it appears lo have formed, during 
the evaporation of the water, an insoluble compound with the 
silica and the magnesia, or linu , whicli vvaj first decompose J 
by the nitric acid. 

/’. The remaining 0*049 gramme of magnesia was dissolved 
in nitric acid, and th^^ solution evaporated lo dryness. By this 
means there was separated 0 gramme of silica, impregnate i 
with a trace of manganese. There remains, therefore, for mag- 
nesia only 0*04 S gramine. 

The following are the results of tins analy 's : 


vSulphate of soda I bbS 

Carbonate of soda 0*790 

Chloride of sodium 0*(i49 

Carbonate of lime 0* 196 

Pure magnesia 0-064 

Peroxide of iron 0*004 

Silica 0*046 


3*^56 

The difference between 3*356 and 3*382 arises partly ffom 
unavoidable loss, and partly from the magnesia being regarded 
in the tabular result as completely free from carbonic acid. 

Although the substances which made their appearance unex- 
pectedly m this analysis are inconsiderable in quantity when 
compared with the others, it may nevertheless be worth while to 
examine each of them more particularly, and, if possiblg, to 
determine its amount. ” 

1. Quemtity of the Fluoric and F/tosphoric Acids, and the 
Manner in which they exist in the Water . — In order to ascertain 
with still greater certainty that fluoric acid constitutes an ingre- 
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dient of the water, 1 ptilverized a quantity of the sprudel- 
stone which is deposited on the evaporating pans, mixed it in 
a platinum crucible with concentrated sulphuric acid, and co- 
vered it with a bit of glass coated with catcher’s wax, and on 
which I had scratch€:d a few delineations. At the end of half 
an hour the glass was found to be distinctly etched, and the air 
within the crucible ha* dso the smell of fluoric acid. 

1 made numerous attempts, but for a long time fruitlessly, to 
separate duoric acid hiimediately from the residue obtained by 
evaporating the water, u.id, in particular, from the precipitate 
which is produced ^ ammonia in a solution of the earthy mat- 
ter in nitric or mnna c acid. For this purpose I ignited the 
precipitate, and t led it with sulphuric acid. My failure 
arose from t : *h a in the analysis of these residues, being in 
a ole condition, forming doubtless a fluosili- 

ca v * 'i o orn> hly saturated wutb silica, that when 

r t ilciK . die whole of the fluoric acid was 
^ ‘ ination »»ith the earth. Hence when 1 de- 

w thuut subjecting it to a previous 
jgnitn su!i- ' ^ 'cid and made the extricated gas to 

p * ti ^ .^olut * t.ar’ )iiate of soda, 1 obtained both 

.i uvd tue fl'Jv K til tormer diffused through the 

hqu' ' ' *at '*■ in n s.ale • uti and easily precipitable 

h) e n al ' v, • ^ lime. The quantity how- 

evei %vas ' » ' v. -;gat being determined with 

precision ; i u> poscn a sutficient stock of the 

w'ater for rent ..(ing the . »a’’'sisoi a larger scale. 1 had there- 
fore recourse y the «pruOeIstone, in which I had reason to 
believe the carbontlte and fluate of lime exist in the same rela- 
tive quantities as in the water; because, shall be subse- 
quently proved, they are ' ath held in solution by carbc^c acid, 
and must therefore precipitate together in proportion as the 
solvent is dissipated. 

The sprudelstone selected by me for this examination bad 
been' formed in the establishment where the Carlsbad salts are 
prepared. This establishment consists of a large basin, through 
which the whole of the annexed water of the Sprudel is made 
to flow, and in which there are placed side by side a number of 
flattish till vessels also fllle4 with the water. The tin vessels are 
thus situated in ^ ^itid of balneum marim, knd they are main- 
tained in this teajlperature, until the solutions contained in 
them begin to crystallize. On the outer side of these vessels 
the water in the basin deposits an incrustation of sprudelstone; 
which gradually increases in thickness. The thickness of the 
specimen whi<m 1 analyzed was about a quarter of th inch^ 
Its fracture was crystalline and striated, and its specific gra*'^ 
vity was 2*84 : in both of these chroraeters, |herefore, it had a 
sinking resettiblance to arragotiite. ^ 

Neio Series, vol. vui. k 
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To determine how far the sprudelstone represents the sub- 
stance deposited by the water, when deprived of its carbonic 
acid, I mixed a quantity of the water with caustic ammonia. 
It instantly became turbid, and at the end of twenty-four hours 
there had subsided a * granular and slightly yellowish coloured 
precipitate. The filtered liquid when concentrated deposited a 
white earthy matter. The first of these precipitates contained 
carbonate of lime and oxide of iron, but no magnesia. The 
second dissolved uithout effervescence in acids, and left a 
gelatinous silica. Tlie solution contained magnesia ; oxalate of 
ammonia produced no alteration in it, but phosphate of am- 
monia precipitated from it the well known double salt of mag- 
nesia. This experiment demonstrates that the substances held 
in solution by the carbonic acid are precipitated in proportion 
as the acid is dissipated, independently of the coticentratiuu 
of the liquid ; but that llie magnesia and silica do not make 
their apj^arance until a portion of the water has been evapo- 
rated. That the magnesia in this experiment was precipitated 
in the state of silicate, proceeded obviously from tlie presence 
of ammonia. 

The constituents of the sprudelstone represent therefore the 
carbonate of lime and oxide of iron obtained in tl>e analysis ; 
and, consequently, by analyzing a larger quantity of that incrus- 
tation, it might be possible to discov€*r the proportion in which 
the fluoric acid, the phosphoric acid, the oxide of iron, and the 
stroiitian, exist in the w’ater, when compared with the carbonate 
of lime. 

a, 1 reduced a quantity of the above incrustation (pannsten) 
to an impalpable powder, and boiled it repeatedly in distilled 
water, in order to separate any soluble saline matter which the 
water might have deposited among its particles. This was 
afterw^ards thoroughly dried. 10 grammes of the pow^der thus 
purified were dissolved in dilute nitric acid. Some oxide of 
iron remain undissolved, but was speedily taken up on the ap- 
plication of heat. After the carbonic acid gas hud been com- 
pletely expelled, the solution, which had a slight tinge of co- 
lour, was filtered. A grayish powder, weighing 0*001 gramme, 
was by this means separated: before the blowpipe with car- 
bonate of soda ill platinum foil it ^ave traces of manganese, 
and on charcoal it left a globule of tin, 

b. The filtered liquid was decomposed in close vessel with 
caustic ammonia. A light yellowush coloured matter precipi- 
*iated, which, after ignition, became brown, and weighed 0*1*57 
gramme. It was analyzed in the following manner. Sulphuric 
acid mlx^E with it in a platinum crucible occasioned after a 
few moments the disengagement of fluoric acid, and a glass 
prepared in the usual way, when placed over the crucible, 
became deeply etched. As the gas was not expelled instanta- 
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neously and with effervescence, it is probable that the precipi 
tate contained no silica. When the fluate of lime had been 
fully decomposed, the residual saline mass was boiled in as 
much water as was sufficient to take up, the whole of the sul- 
phate of lime. The solution, mixed with ammonia, gave a 
yellow coloured precipitate resembling oxide of iron, and weigh- 
ing after ignition 0*0() gramme. 

c. The solution, separated from the above precipate, was de- 
composed by oxalate of ammonia. The oxalate of lime thus 
formed, left, after calcination, 0*127 gramme of carbonate of 
lime, equivalent to 0*099 gramme of fluate of lime. 

d. The oxide, of iron from was dissolved in muriatic acid ; 

a wffiite matter, weighing 0*001 gramme, remained undissolved, 
which, when heated with an alkali on charcoal before the blow- 
pipe, was converted into a glpbule of tin. The solution was 
combined almost to saturation with sal ammoniac, and triple 
pnissiate of })otash was added, until the whole of the oxide of 
iron wiis precipitated. The whole was then filtered, and the 
precipitate was washed with a solution of sal ammoniac. The 
filtered licpiid, mixed with ammonia, gave a white flocky pre- 
cipitate, vveigiiing after ignition gramme. This ^vas dis- 

solved in ^uui'iatic acid, and the solution was mixed with an 
excess of caustic potash. 0*0()d gramme phosphate of lime 
precipitated. What remained dissolved in the alkali was sepa- 
rated l)y saturation wilh muriatic acid, and by the subsequent 
addition of ammonia. It fell as a white pPfecipitate, which, 
however, gradually became pale aml)er coloured on being dried. 
Before the blowpipe, nitrate of cobalt developed in it a deep 
but rather impuie blue colour, wdih carbonate of soda on the 
platinum foil it indicated traces ol'manganesfe, and with boracic 
acid and iron it yielded a fused button of phosphur|jt of iron. 
It consisted therefore of subphosphate of alumina, containing 
traces of phosphate of manganese. The liquid from which the 
subphosphale of •alumina and phosphate of lime had been preci- 
pitated, beii?g mixed with lime water, gave 0*003 gramme of 
phosphate of lime, whose acid (0*00 13/> gramme) must have 
been combined with oxide of iron. Subtracting this along with 
the weight of the other substances separated in d, from the 
0*00 gramme in />, we obt|iin for the quantity ©f oxide of iron 
0*0420* gfamme. The sum of the weighibs of all these sub- 
stances correspd^s almost exactly with the quantity originally 
submitted to analysis : an additional piK)of that the fluoric acid 
existed in the precipitate uncombined ,wdth silica. Had tl?e 
contrary ha])pened, a considerable loss would hav|^lmn sus- 

** Salamnipnlac was added, because a Uauid containing an excess of ihe tri|de 
siate has the property of dissolving a considerable quantity of Ae blue precipitate' ; blit 
tins is prevented by the presence m the dissolved salt. ^ • 

■” . K 2 • 



133 Berzelius on the [Avo* 

tmke4f because the Haosilicate of lime, which is precipitated 
hy ammonia, contains mvch less lime than the fluate of lime- 
e. Another quantity of the pulverized sprudelstone was 
heUited to redness in a small apparatus, in Which the gaseous 
substances disengaged were made to pass over fused muriate of 
lime. The total loss amounted to 2*39 per cent ; of which 1*69 
consisted of water, and 0*8 of carbonic acid. By subtracting 
the former of these quantities 1*59 from the portion of the dis- 
solved sprudelstone which was rmt precipitated by ammonia, 
it is easy to obtain the quantity of carbonate of lime* Hence 
we iiiid that the powder subjected to analysis contained per cent. 
96*77 of carbonate of lime, 0*06 of phosphate of lime, 0*99 of 
fluate of lime, and 0*1 of phospliate of alumina. The oxide of 
tin is here neglected, because it dOes not proceed from the 
Avater ; so also is the oxide of iron, because the sprudelstone 
does not always contain it in the same proportion with the 
other ingredients of the water, its deposition appearing to be 
more iiiHuenced by the accession of atmospheric air, than by 
the ex])iilsion of carbonic acid. This is the reason why the 
sprudelstone contains a variable quantity of oxide of iron, 
and w’hy it is in general marked with brown stripes. 

According to these data, lt)00 parts of the Carkbad water 
analyzed by me must have contained 


Fluate of lime 0*00320 

Phosphate of lime 0*00022 

Siibpiiosphate of Alumina 0*00032 


As IK) silica is deposited along with the fluate of lime in the 
sprudelstone, it follows that the water itself contains no fluo- 
silicate of lime. 

2, Determination of the (fuantiti/ o/‘ Strontian . — I employed 
for this purpose the liquid which had been precipitated by 
ammonia, in the foregoing analysis. It was evaporated to 
dryness, and the saline residue was treated with a slight excess 
of nitric acid, in order to decompose the carboimte of lime, 
which had been formed in consequence of the ammonia having 
absorbed carbonic acid during the evaporation. The nitrate of 
ammonia was now destroyed by ignition ; and the nitrate of 
lime, which constituted nearly the whole of the remaining 
salt, was dissolved out by alcohol. A small quantity 6f a w hite 
matter was left behind ; being dissolved in w'at^T and precipi- 
tated by oxalate of ammonia, and the precipitated oxalate 
bl)ing calcined, it was converted into an earthy carbonate 
weighing gramme. That this was carbonate of strontian, 
and thil|£l|t did not proceed from any salt of lime which had 
been left undissolved by the alcohol. Was demonstrated by the 
following ciroumstapees : with muriatic acid it gave^ a salt in 
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radiated ciystals, which was not deliquescent; these were 
somewhat soluble in alcohol, and cotton, moistened with the 
solution, burned with a red coloured flame ; and finally, which 
indeed J consider the most decisive character of all, they dis- 
solved in a saturated sokitioii of sulphate of hme, but at the 
same instant rendered it exceedingly turbid, in consequence of 
the formation of a difficultly soluble sulpliate of strontian. 
Muriatic acid rendered the liquid again transparent: in proof 
that the precij)itate did not consist of sulphate of barytes. It 
follows from this experiment that 1000 parts of the water con* 
tain O’OOOOO of carbonate of -strontian. 

3. Quantity/ of ihe Oxides of Iron and Manganese. — The ana- 
lysis of the sprudelstone already demonstrated that the 0*004 
gramme' regarded as oxide of iron in the original analysis of the 
water, was not that substance in a state of purity, but contained 
sensible quantities of silica, phosphate of alumina, phosphate 
of manganese, and phosphate of lime. To determine the quan- 
tity of oxide of iron witli greater precision, 4*107 grammes of 
the insoluble cartliy matter from the Carlsbad water were dis- 
solved in nitric acid, and the solution was mixed with an excess 
of ammonia. From the unignited precipitate sulphuric acid 
expelled liome fluosilicic acid, wdiich, with a view to ascertain 
its quantity, was made to pass through a solution of carbonate 
of soda. The sulphuiu^ solution being precipitated by ammo- 
nia, the filtered liquid contained no lime : conset^uently the 
fluoric acid and silica had been combined with oxide of iron. 
Potash boiled on the precipitate, left 0*02 gramme of oxide of 
iron imdissolved ; and, from the alkaline solution, there was 
separated in the^asual manner 0*004 gramme phosphate of alu- 
mina, mixed with some manganese. Lime water added to the 
remaining liquid, threw down a small quantity of phosphate of 
lime. As the oxide of iron might have been contaminated with 
phosphate of lime, it was dissolved in muriatic acid, and pre- 
cipitated by the triple prussiate of potash ; butfmo traces of 
phosphate of lime could be detected in the filtered liquid. 

The solution from which tlie oxide of iron and alumina had 
been precipitated, was now mixed with oxalate of ammonia. It 
yielded 2*614 grammes of carbonate of lime. If we estimate 
the quantity of oxide of iron according to this quantity of lime, 
we shall find its amount in lOUO parlis of the water to be 
0*00248. The( quantity of phosphate of alumina here found is 
rather greater than that obtained in tfie analysis of the sprudeL 
stone ; but this is partly owing to its not having been so com- 
plet^y freed from silica. 

That in these analyses the oxide of iron was mixed 

with subphosphate of iron, k no proof that such existed 

in the water : it is n^erely in consequence of the property which 
oxide of Iton possesses, when precipitated* froift a solution con^ 
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taiuiug phosphoric acid, of carrying along with it a portion of 
that acid, of which it cannot afterwards be completely deprived 
even by the most powerful bases. 

Ihe quantity of oxide of manganese was ascertained by dis-* 
solving the above 2*ol4 grammes of carbonate of lime in nitric 
acid, evaporating the st.lution coinplctely to dryness, and treat- 
ing the dry mass willi alcohol. A brownish coloured substance 
remained undi'^sulved ; and the oxide of uiauganese contained 
in it was thoroughly freed from any adhering nitrate of lime or 
nitrate of stroiitian, by being washed first with alcohol, and 
aitorwards with acidulated water. It weighed after ignition 
0*004 gramme. The oxide of manj^anese exists in the water in 
the state of carbonate : it never forms an ingredient in the 
sprudelstone, because the carbonate » of manganese almost 
as soluble in water as the carbonate of magnesia. 

According to these several analyses, the solid ingredients in 
1000 parts of the Carlsbad water are as follows : 


Sulphate of soda 2*o8713 

Carbonate (»f soda 1*20237 

Chloride of sodium T038S2 

Carbonate of lime 0*308(30 

Fluate ol' liiiie 0*0032fy 

Phosphate oi' lime 0*00022 

Garhtujale of strontian 0*O()tjy(j 

fJarbonate ot’ inagne.^ia 0*17834 

Siibpliosphate of alumina 0*00032 

Carbonate <»f ir(>u 0*003(32 

(Carbonate of mangaiKse O*()0084 

Silica ()*076ir>’**= 


5-4b927 

Tile excess of o*4oij27 over o'’4(t8, the quantity obtained by 
the <lirect evaporation of the water, is occasioned by the mag- 
ii< s’.d, and the met*allic'. oxule.^ being regarded in this ^estimate as 
c )mb]ne(l with tlieir full propoilion of carbonic acid. 

1 hiive examined in a similar maniuir the water from the Mill 
spring, the New spring, and I’heresia's spring, but found in 
tiicm all, not only the same constituents, but these constituents 
also in exactly the same ])ropf>rtioiis, as in the water from the 
Sprudel ; a further coutirmation that all the Carlsbad waters 
proceed from one common main stream, or reservoir. 

it wais not improbable that the Carlsbad w^ater might cpn- 
tain a small quantity df potash, I converted a portion of the 
s. Inble sj^lr^intu muriate of soda, and added as much muriate 
of pl.it hu'im” ns was sulKcient to form a double salt with the 

^ tl*v I iiave inducU'd a sniall quantity which was separtt^d from the 

ojLuie of ir'H. and troiA the phv^pliatr of alumina, 
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soda The solution was then evaporated to dryness by a mo- 
demte heat, and the dry mass was treated with alcohol of the 
specific gravity 0-84. Not a trace of muriate of platinum and 
potash remained undissolved ; the water therefore contained no 
potash, for that double salt* is quite insoluble in alcohol. Potash 
must, however, on some occasions, constitute an ingredient of 
the water, for f liavc detected the fliiosilicate of that alkali in 
several sprudelstones. 

Although no circeanstanccs gave occasion to a suspicion that 
lithia existed in the water, its presence was still possible. To 
ascertain the point, 1 mixed a (juantity of the soluble salts with 
a solution of subphosphate of ammonia: tlie liquid neither be- 
came turbid, nor did it yield a precipitate by evaporation. 
When, in a?^p)mparative experiment, this salt was mixed with a 
solution oi* lithia, there was deposited during evaporation a 
crystalline powder, the greater portion of which remained un- 
dissolv€»d, on treating the dry saline mass with water. When 
the salt examined in this manner had not been previously fused 
in a red heat, it always gave w'ith phosphate of ammonia a slight 
preci[)itate, similar to phosphate of lithia ; but on examining 
this substance before the blowpipe, 1 found that with nitrate 
of cobalt it fused to a pale red coloured pearl, and that when it 
was treated on charcf>al with carbonate of soda, the latter salt 
was absorbed, and left an ( arthy irratter beliind. Phosphate of 
iitlua fuses with nitrate of coball l<> a blue pearl, and is absorbed 
by the charcoal at the same instant with the carbonate of soda. 
This precipitate proceeded therefore from a residue of carbonate 
of magnesia in the alkaline liquid. 

It still remains /b make some observations upon the manner 
in which these different ingredients were combined with one 
another in the water. Murray first directed the attention of 
chemists to the fact, that the analysis of a mineral w^ater often 
gives the ingredients in the state of compounds, totally different 
from those which existed originally in the water. jJThis is very 
true^ but he% overlooked the difference between tne results of 
analysis, and the actual relations of the substances. Berthol- 
let’s investigations respecting the action of chemical masses in 
conjunction with that of the relative affinities, had already, long 
before, given a satisfactory answer to this question. He has 
demonstrated that if a number of salts which do not decompose 
one another according to the usually admitted laws of affinity, 
be dissolved in water, a decomposition nevertheless ensues to a 
certain extent ; a portion of each acid uniting with a portion o/ 
each tfase, so that combinations are formdd between whole 
of the substances, individually, which exist in soluti||i| E- Tfaus> 
if caustic soda be mixed with sulphate of potaslfipRIbrtatn 
quantity of sulphate of soda is formed, and the acid is divided 
between t]||:bases in such a manner, that tins uncombmed poi> 
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JtAQxas of each correspond. If the soda were previously com** 
billed w ith muriatic acid, the decomposition would be still more 
extensive, because a portion of the muriatic acid would at the 
same time unite with the potash. Two salts were originally dis- 
solved in the w^ater, but these constitute four, so long as they re- 
main in solution ; il' the water be evaporated, the two are again 
recovered, fertile reasons which have been so ably developed by 
Berth ollet. 

Should it be asked .what quantity of each of these four salts 
exist in solution I We must allow, that so long as their amount 
cannot be ascertained by actual analysis, the question must re- 
main unanswered. These quantities depend, in the first place, 
upon the respective quantities of the two salts originally mixed, 
uud, in the second, upon the relative attractive forces of the 
acids and bases. The former of these points may be easily 
ascertained, but we as yet possess no data for a ]>recise deter- 
mination of the latter, f ’ould we express the relative attractive 
forces of each individual substance iji numbers, in the same 
manner as we express its specific lieat or its specific gravity, it 
would then become; easy to perform this calculation from the re- 
sults of an ordinary analysis. As yet, however, not one of these 
relative afHaities is so tliorouglily understood, that its precise 
amount can be compared with that of another ; and, it is there- 
fore altogetlier impossible to determine with certainty, from the 
results of an analysi.^, to what extent the acids and bases had 
been combined with one another in the original solution. At 
present, the utmost we can accomplish, is to state the direct re- 
sults of an accurate analysis. Theory informs us, that the sub- 
stances constituting our result are different' from those which 
actually existed in the water; but we should be wrong to asso- 
ciate them with one another in any other manner, because such 
an arrangement could have for its basis nothing bettor than un- 
certain conjecture. 

In the Caiisbad water, one of the bases, the soda, preponder- 
ates so considerably over tlie other, that the real constitution of 
the water must correspond pretty closely with the result of ana- 
lysis. Nevertheless, we may be certain that the water contains 
small quantities of sulphate and muriate of lime, as also of sul- 
jihatc ami muriate of magnesia, and a correspondingly larger 
quaujf^ty of carbonate of soda tiian the analysis indicates ; 
alth^eiftgli these salts are gradually decomposed, in proportion as 
the quantity of water is diminished during evaporation. The 
substances which the w'ater contains in such extremely niinute 
quantities, must be subject to the same law of mutual decom- 
posilio0j;-iijd¥ the action of the law will in the case of these be 
muchlciss pOTceptiblc, 

In stating tlie result of my analysis, I have given the alkaline 
carbonates as < i found tliem in the dry salt, obt|^^ by eva- 
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povating the water ; in the water itself, •however, they all exist 
m the state of bicarbonates. 

Neither fluate nor phosphate of lime is soluble in water, but 
their solubility in acids led me to suppose, that, in the Carlsbad 
water they are held in solution by the uncombined carbonic 
acid. To prove this, 1 disused a quantity of recently prepared 
and still moist fiuatc of lime through w^ater, and impregnated 
the liquid with carbonic acid gas. The filtered liquid, on being 
heated to ebullition, deposited an exceedingly minute trace of 
fluate of lime. 1 now put a quantity of carbonate of soda and 
fluate of lime into another portion of water, and saturated the 
mixture with carbonic acid. I'lie solution in this experiment 
became most distinctly turbid when boiled, and deposited fluate 
of lime. It is obvious from this, that bicarbonate of soda is the 
real solvent of the fluate of lime in the Carlsbad water. 

Phosphate of lime, both when precipitated by ammonia from 
its solution in acids, and by lime water from a liquid containing 
phosphoric acid, dissolves ia water impregnated with carbonic 
acid with mucli greater facility, and to a much greater extent, 
than fluate of lime : and 1 could perceive no difference in this 
rtjspcct, whether the water contained soda or not. Both the 
phosphate^ and subphosphate of alumina are soluble to a slight 
degree in water, and are ))recipitated by the addition of a con- 
siderable quantity of any salt. Ao phosphate of alumina exists 
in the sprudeUtones ; it would appear that carbonic acid is its 
solvent while in the water. Perhaps, also, the protoxide of 
iron, in proportion avS it becomes peroxidized, shares the acid 
with the alumina, and renders it insoluble ; and, perhaps, the 
lime may act in fife same manner, at the instant when it ceases 
to be a bicarbonate. 

Quantity of Carbonic Acid in the Carlsbad Water. 

The want of a mercurial trough, and of the other necessary 
apparatus, prevented me from ascertaining this point on the spot 
experimentally ; I hoped, liowever, to have attained my object 
by less direct means, but, on making the attempt, I encountered 
greater difficulties than had been at first anticipated. It ap- 
peared to me, that if we could determine the nature and relative 
amount of the gases wliich stand over the water in the subter- 
raneous reservoir, it would be easy, from the knowledge we 
possess respecting the solubility of gases, at given temperatures 
and pressures, to calculate the quantity of carbonic acid in the 
water which lies in contact with this atmosphere. A small 
operfing which liaa been made in the vftult of the reservoir, *in 
the neighbourhood of the Sprudei, and from and 

water are discharged alternately, enabled me ^ suffix 

cient quantity of gas for my purpose. On my return^ 1 let up a 
detiH:mi|||| quantity of this gas into a glass tuM slaitding over 
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mercury, and introduced into it a bit of hydrate of potash. It 
was so completely absorbed, that the minute bubble of air re- 
maining could not be accurately measured, and could not at the 
utmost have amounted to more than a thonsandih part of the 
original volume. A quantity of gas^ collected iu a similar way 
at T hi^resia's spring, left one per cent, of a si*as which appeared 
to be azote, as it was not sensibly absorbed by a solution of sul- 
phuret of potash. 

I now calculated the quantity of carbonic acid gas which the 
water in the reservoir should contain, on the supposition that 
100 volumes of it absorb 104 volumes of the gas, at the tern- 
perajture 1G4J-®, making allowance at the same time for the addi- 
tional pressure to wliich it is subjected, and which may be esti- 
mated by the height to which the jet of tlie Sprudel rises 
above the surface of the water in the reservoir. The result was, 
that the disengaged carbonic acid gas, taken at the temperature 
should constitute three-fourths oi’ the volume of the water. 
If *we add to this the carbonic acid of the bicarbonates, which 
by w^eight constitutes 0*07d per cent, of the water, and at 
would occupy 0*306 of its volume, it wdll follow that the water, 
when boiled, should emit at least times its volume of car- 
bonic acid gas, measured at the temperature of 32^. Hut the 
taste alone of the w'ater is sufficient to convince us that the 
quantity thus indicated is greatl} iu excess. Hy direct experi- 
ment, Beecher found precisely as much gas in the water a* 
would be requisite to convert the whole of the ( urhonates into 
bicarbonates; Klaproth found nifher le^s than tins quantity; 
Reuss found rather more. ) am of opinion that the quantity of 
gas contained in the water w hen it first issues^from the earth, is 
rather greater Ihuii what would cons eit the carbonates into 
bicarbonates. 

This seeming anomaly is probably occasioned by a circum- 
stance, to which no attention lias hitherto been paid in deter- 
minations respecting the solubility of gas(*s in water, because it 
exerts but little influence at the ordinary temperatuces. Water, 
under every temperature and presMire, po.ss(\sses a determinate 
tension, and any gas standing user the suiface of water, 
always contains an admixture of its vapour, w'hich in this situa- 
tion acts in exactly the same manner as a permanently elastic 
gas. When a mixture of carbonic acid gas, and of the gas 
(or vapour) of water stands over the surface of water, the inter- 
stices of the liquid must contain a portion of this gaseous mix- 
ture, that is, both of the carbonic acid gas, and of the gas of 
wkter. The apparent ‘absorption by water, therefore, of any 
pure gas, as for example, carbonic acid gas, in a given tempe- 
rature pressure, is in fact the quantity which, in that tem- 
perature and pressure, is necessary to maintain the equilibrium 
oetween the cqibonic acid gas and the gas of both 
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throughout and over the surface of the liqtiid. Every pure gas 
which is placed in contact with water becomes instantly a 
mixed gas in consequence of the evaporation of the liquid, and 
the proportion of the aqueous to the permanently elastic gas 
augments with the temperatuj*e. Unless this happened, it would 
be impossible to expel by boiling, a greater quantity of gas from 
water, tlian the diiierence between the augmentations of volume 
which the elevated temperature induces upon the gas and the 
water. But ebullition, w'e know', expelsv^vcrv particle of a gas 
from water ; and for precisely the same riksoii that a gas when 
passed through the aqueous solution of another, gradually 
expels the latter, and iinally occupies its place, so does =>gas 
continue to be expelled from water m a stafe of ebullition, until 
the interstices of the latter become completely occupied by the 
newly formed vapour. But respecting the capacity of w'ater for 
its own peculiar gas, we, at present, know nothing; were it 
known, it w'ouid be easy to ascertain by calculation the quan-^ 
tity of carbonic acid wdiich is contained in the Carlsba!d water, 
while confined wdthin its subterraneous reservoir. 

The precipitate which always makes its appearance in the 
Carlsbad water, when kept for some time, consists of silicate 
of peroxide^ of iron, subphosphatc of peroxide of iron, and 
subphos[>hate of alumina, mixed with a substance of organic 
origin, which is naturally colourless, but which by slow degrees 
becomes black when exposed to the action of the atmosphere. 
This substance appears to constitute a very common ingredient 
in mineral waters of this nature. 1 have found it, for example, 
in the sediment deposited by the wattr of the mineral spring 
Schicrs'aucrling, in ^he neighbourhood of Koningswart; and 
the silica obtained in the analysis of this water is always more 
or less dark coloured, until the organic substance has been de- 
stroyed by ignition. It appears to possess a peculiar affinity 
lor silica, and to associate itself wdth this earth in preference 
to any of the otlier ingredients of the water. The silica, when 
in combination with it, is almost black before being reduced to 
a state of dryness ; it is then greyish coloured, but darkens 
again when moistened. 

lixaininalhm oj some JSprude/sioNes, 

The sprudelstone is a radiated crystalline species of lime- 
stone, which exhibits no traces of a foliated texture. Its colour 
is sometimes white and sometimes brown, and not unfrequently 
alternates in white and brown stripes! The texture varies 
extrerribly in different specimens ; sometimes it is most deci- 
dedly racliated, at other times it is almost compact; aiwi specie 
mens of the latter description are not unfrequently ^afiuparent 
when in thin fragments. Some of the white varieties possess 





140 


On t^€ Mhieral Wuters of [Atjc;« 

aliNtiDeyen fracture, tod bear a close resemblance to magnesite 
[dolomite?] or gurhotite. 

Before the blowpipe, the sprudelstone swells somewhat, loses 
its colour, and either falls to powder of itself, or may be reduced 
to that state by the slightest pres|sure. If the experiment be 
made in a small glass matrass, some water is rendered visible; 
and quantity of water disengaged is proportional to the 
, radiated structure of the stone. Now this is a distinctive 
character of arregon^t© between which and the sprudelstone 
there is a remarkabli?^similarity in their fibrous texture, in their 
total want of any foliated structure, in their specific gravity, in 
tim alterations which they undergo when ignited, and in their 
codtainiiiyg a certaUi, quantity of water, and of carbonate of 
strontian. The cifflllpact spru dels tones contain little or no 
water; and acquire no tendency to disintegration by being 
calcined. 

1, *I1hc*4pllowing I ascertained to be the composition of two 
Bpfiuielstones, which approached pretty closely to one another 
in the nature and relative proportion of their constituents. The 
first is the incrustation which is deposited upon the ’exterior sur- 
face of the tin vessels mentioned in p. 129. The second is a 
brown, fibrous, and very compact variety, which is frequently 
cut into ornaments. Specific gravity 2'8b3. 


Water 

Carbonate of lime. . . . . 
Carbonate of strontian 

Filiate of lime . . 

Pliospbate of lime . , . , 
Phosphate of alumina. . 
Oxide of iron .... , . . . 

Oxide of tin 

Oxide of manganese . . 


i*r>9 

1-40 

9()-47 


0-3() 

0-32 

0*99 


0*0G 

• • A* • • 1 

o-io 

i 0-59 

0-43 

J 

0-06 


Trace 



100-00 100-00 

2. A white variety, partly granular and partly delicate fibrous 
in fracture, on being dissolved in muriatic acid, left a semitrans- 
parent substance, which was converted into a wliite powder by 
desiccation. This substance was fiuosilicate of potash ; for it 
was fusible before the blowpipe, sulphuric acid disengaged from 
it fluosilic acid, and the residue consisted of sulphate of potash. 
Ammonia threw down from the solution a yellow- coloured pre- 


* That this pfopcrty is not |K>ssessed by every variety of fibrous limestone may be easily 
proved by heatinp; fragments of stiuin spar, arragonite, and sprudelstone, in a amall 
glass matrass before the blowpipe. The arragonite, and soon after the sprudelstone, 
fell to powder; but the sattin spar continues wholly unaltered. The richer the arrago* 
niteis in strontian, the speedier is its disintegration. 



141 


1824.] €w Be 0 ufoy*s Astrondfmcei Obsepmtions. 


cipitate, constituting 06 of the weight of the stone, and cdii- 
posed of 0*47 fluate of lime, 0*07 of the phosphates of lime and 
alumina, and 0*06 of oxide of iron. The ammoniacal liquid, on 
being concentrated, deposited an additional quantity of the fluo- 
silicate of potash, but the difficulty of washing it prevented me 
from ascertaining its weight. ) 

3. The white compact variety resembling magnesite does not 
contain a trace of magnesia, agreeing, in this respect, with alt 
the other varieties of the sprudelston^; The carbonate of- 
strontian also, and the earthy fluates and phosphates, exist in it 
in the usual proportion. 

4. A very peculiar variety of sprudelstone, which is foljllSd 

by the combined action of oxidation and ejgporation, was found 
to be composed of ^ 


C -arbonatc of lime 

Subpliosphate of peroxide of iron . , , , 

Peroxide of iron 

Carbonate of protoxide of iron 

Phosphate of alumina 

Silica . . • 

Water 


43*20 

12-13 

0-60 

3-95 

9-00 


100 - 00 * 
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Astr^uomkal Observations, 1824. 

By Col. Beaufoy, FRS. 

' liushey Heath, near Slantnore. 

Latitude 51® 37' 44-3" North. Longitude West in time 1' SO'QS". 

Moon eclipsed. 

I 1 <n T> ■ ^15*“ 2®’ IS" Mean Time atBudiey. 

July 10. Bcginnirife 3 ^ 39 Mean Time at Greenwich. 


Article XV. 

Reply to an erroneous Statemmt respecting Sir Humphry Dai)y^$ 
Method of defending the Copper Sheeting for Ships^ JBotieim* 

Since Sir Humphry Davy's paper (see p.94) wa^priuted, thd 
32d number of a weekly publication, called the iMechanic'a 

• The of Uiese quantities (jarrec% cofned fwnn the octgm^) k #0. 
Should the carbonate of lime be r — Edit* * . 
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Magazine, has been flut into my hands, which contains an arti- 
cle, signed Samuel Deacon, and entitled Sir Humphry Davyds 
Remedy for the Decay of Copper Bottoms, not original/' The 
assertion is founded on the following advertisement in The 
World " newspaper, of April 16, 1791 : — By the King's patent, 
copper sheets and pipes, manufactured and sold by 
Chalfes Wyatt, Birmingham, and at 19, Abchurch-lane, Lon- 
don," These sheets, amongst other advantages, “ are particu- 
larly recommended /iw s/icnt/nng of ships, as possessing all the 
good properties of copper, with others obviously superior, 
w^hich the following extract from a report founded on actual 
experiment, by Dr. Higgins, clearly demonstrates, viz. that this 
coating of tin powerfully resists the action of salt water, and, by 
preventing the corrosion of the c(jp]>er, operates vrs a preservative 
of the iron placed contiguous to it." 

The best answer to this attack we have given already, by 
laying Sir Humphry Davy's paper, from the Philosophical 
Transactions, beiore our rea<lers, from whicli it is most obvious, 
that his views have notliing in comiuon, except their ol)j(‘cty 
with those of the patentee aforesaid. As far as’ the extract 
given by his advocate, Mr. Deacon, enables me to ju<ige, it 
seems that the superiority claimed by Mr. Wyatt consists 
merely in coating the suriace of the copiier sheets with sonu* 
substance less subject to corrosion by sea water than that metal, 
and his idea was probably borrowed from tlie common practice 
of tinning culuuirv copper vessels, — a prartic'e kimvvu to, and 
adopted by, the Romans.'^ As Mr. Deacon gives no particulars 
of the mode of applying or preparing these tinned plates, it is 
fair to infer that there was nothing pccnliih' to them in either 
respect, and all the claim that lie can possiblv make out to 
originality is in the application of' an old fact to a new' purpose. 

But it is not on the substitutiini of tinned copper for plain 
copper, that Sir Iluniphry Davy’s jiretensions to ongiuality rest ; 
it is in the prlncijUe on which that substitution, or rather an 
equivalent and, as we shall presently see, a su^ieviur process is 
recommended, that his olaiuis are founded, tor the explana- 
tion of that princi[11e, 1 refer the reader to Sir Humphry Daw's 
paptu’; but J will ask, did Mr. Wyatt know, that even though 
nine-tenihs oft he tin be worn away from a copper saucepan, and 
the copper exposed,, the vessel may still be used with safety / 
Could he have explained the cause, it he knew the fact ^ When 
he prepared liis sheets, did he carefully tin the wliole surface, 
or was he aw'are that if the preservative metal were applied to a 
comparative speck of It only, it would be equally effectual ? Or, 
lastly, bad he the remotest idea that, so applied, it would act as 

• Stannum iJlitum ancis vasis saporeiii gratiorem facit, ct compescit a^niginis virus, 
(Plin. lib. 31, c. 17.) 
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a preservative at all ? If he did know aB this, he knew much 
more than one of the ablest chemists of the day; for Dr. Watson, 
in the seventh edition 6f his Essays, published in 1800, insists 
very strongly on the danger of tinned copper vessels, in case of 
abrasion of the tin; and so apprehensive was he of the consequences 
of the minutest portion of copper being vncovered, that i|B;,8ay8 
that “ a new copper vi ssel, or a copper vessel newly tinwd, is 
more dangerous than after it has been used; because its pores, 
which the eve cannot distinguish, get tilled up with the sub- 
stances which are boiled in it, and all the sharp edges of the 
prominent parts become blunted, and are thereby rendered less 
liable to be abraded.” Dr. Watson, therefore, was so far from 
being aware of the principle on which Sir lluinphry Davy’s 
iuvenlion is founded, that he obviously was not even aware of 
the fact alhidfd to, and the Birmingham patentee was probably 
not mucli belter informed than the Bishop of Llandaft'. At the 
date of Mr. Wyatt’s patent, and for many years afrer, all the 
world was ignorant of the principle of action of the defending 
metal ; nor was it developed till the instrument of Volta, in the 
hands of Davy, furnished the clue ; and its present important 
•a.|)plication is, in I'act, an extension of the same train of reason- 
ing that ie^l to his preceding discoveries in electro-chemical 
science. 

It IS in the principle, therefore, 1 n peat, that the merit and ori- 
ginality of Sir U. Davy’s method is founded, and the importance of 
the principle is confirmed by a circumstance which would have 
rendered a mere meehaiiical covering, like Mr. Wyatt’s, useless 
and abortiv e. I'he defended copper is more liable to become 
foul fiom the adhc,^on of barnacles, weeds, Ike. than the unde- 
fended. Had Mr. Wyatt’s tinned sheeting been adopted, it 
would have been subject to the same pest, nor is it probable that 
in the then state of chemical science, he could have suggested 
a remedy for the evil. With the light thrown on the subject by 
Daw, the antidote is obvious. Barnacles, See. do not adhere to 
the hndefeiKicd copper, because the oxide on its surface poisons 
them, but the clean metallic surface of the defended copper does 
them no harm. Ail that is necessary, therlSbre, is to weaken 
the defensive action, by diiiiiuishing the extent of defending 
surface, to such a point as to allow a slight oxidation of the 
copper, sufUcient to repel the animalculae,. but not sufficient to 
occasion a serious waste of the metal. J. G. C. 
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Article XVI. 

Analyses of Books, 

Philosophical Transactions of the Hdjyal Societj/ of London, for 
fki' 1824. Part /. 

Of the papers contained in this part of the Philosophical 
Transactions, two are given entire in the present number ; we 
purpose to reprint two others, of similar value, in the ensuing 
numbers of the Annals ; of three others copious reports have 
already been presented to the reader: whilst the remainder, being 
on subjects of Astronomy and Mathematics, cannot usefully be 
epitomized. We shall, therefore, confine our extracts in this 
place to the titles of these papers. 

I. The Lroonian Lecture . — On the Infernal StmetiO'e of the 
tinman Brain, nhen cTafni}ie(l in the Microscope, as compared 
with that of Tishes, Insects, and ^yor7ns. By SirEverard Home, 
Bart. VPliS. (See A)inais, N. S. vii. p. 6o.) 

II. Some Observations on the Mip^ration of Birds, By the late 
Edward Jemier, IMD. FIIS. (See ibid. p. 66.) 

III. On the Nafnre if the Acid and Saline Mulders vsuallp 
existing in the Stomachs o/' At/i?na/s. By William Prout, Ml}. 
FRS. (See present number, p. 117.) 

IV. O/? (he l^orth Polar IJisfa?iics of the principal Iixed 
Stars, By John Brinkley, DD. FFIS. &.c. Andrew's Professor 
of Astronomy in the University of Dublin. 

V. On the Pi gave requisite to maintain Lijni librium of a 

Momogeneons Ftuid Mass that revolves 'upon tift Axis, By James 
Ivory, AM. FRS, 

VI. On the Gorrosion cf Copper Sheeting hi/ Sea Water, and on 
- Methods of ' preventing this Pf 'ect; and on their Application to 

Ships of War and other Ships, By Sir Humphry Davy, Bart, 
Pres, RS. (See present number, ]>. 94.) 

VII. A finite and exact Lijn ession for the lief f action of an 
Atmosphere nearly resembling that oj' the Karth, By Thomas 
Young, MD. For. S^ec. RS. 

VI II. The Bakerian l^ecture . — On certain Motions jrroduced 
in fluid Conductors when trausmilting the Illeclric Current, By 
J. F. W. Herschel, Ksq. FlUS, A portion of this Lecture will 
appear in our next number. 

IX. Kiperiments and Observations on the Development of 
J^a^neticatProjM zrtfH in Steel and Iron by Percussion, Part ll. 
By William Scoresby,^ Jun. FRSE. See. Communicated by Sir 
Humphry Davy, Bart. Pres. RS. (See Annals, N. S, vii. p, 230.) 

X. On Scnti^decussaiion of the Optic JSferves, By William 
Hyde Wollasfon, MD. VPRS. 

This interesting paper will appear in the next number of the 
A?inals, 
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Article XVI I. 

Proceedings of Philosophical Societies. 

ASTRoNOMICA L SOCIETY. 

Jane 1 1 . — The following papers were read : — 

1st. On the \^\riation of the mean Motion of the Comet of 
1 mkTv(‘ produced by Jiie l^esistnnee of an Ether; by M. Mas- 
sotti. 'fhis cc'nu-t is 'veli known to evince a diminution of its 
periodic time at each revolution, and tlie object of this paper 
was to demonstrate llie cause (>f this effect. Encke himself 
supposed it was occasioned I)y an ether difihsed through space ; 
but if so, iiow happens it tliat the planets also have not been 
retarded ! This the author attempted to show might be the case, 
although the plnenomenon udiiht pass unobserved. He adopts 
with Encke, the hypothesis of Newton, that the density of this 
ether diminishes in the iiiveise ratio of the square of the dist- 
ance from tlie sun ; conseijuenlly that the planet Mercury would 
l)(i most liki'ly to lie affected by it ; and by a long seriies of 
analytical investigation, assisi(‘d by Legendre’s tables of elliptic 
junctions, ayiives at the result, that this resistance would not 
produce a greater chanue in the mean geocentric longitude of 
ALneury, than 31*2'' in tiic co’irse of a century. Hence he 
(‘(mrlud<cs that the comet may have Mich a resistance from an 
ether, as will be sufficient to account for the difference betwe^li 
(he eulculus and the observations, and yet that the planefs 
shall not hitherto hau’e manifested the least effect of such a 
medium. 

2d. On a new Astronomical Instrument called the Differen- 
tial Sextant; by Benjamin Gompertz, Esq. FRS.— This paper 
was a further and more particular description of the construc- 
tion and application of the instrument before invented by Mr. 
Gompertz, and partially described in his paper on Astronomical 
Jnstruments read before the Society on tiie 11th of January, 
1822, In tliis instrument, the index reflector is susceptible of 
motion on one end of the index as on a centre, being the same 
as that on which the index itself turns, so that the reflector may 
he set to m*dke any angle at pleasure with the index; the whole 
being permitted to move, as a bent lever about the centre. The 
horizon glass also is capable of being adjusted and fixed at 
different angles to the fixed arm. The objec|^proposed by Mr. 
Gompertz in this contrivance is to measure the difference of 
iuigular distances in any two celestial phaenomena, occasioned 
by those varying circumstances which produce small changes ; 
such as refraction, parallax, aberration, 8fc. : and the paper 
concluded with some appropriate hints as to thie beptTmminer of 
applying the instrument to these purposes. 

New Series, vol. vni. l 
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3d, All Account, of'au Occultation of the Georgium Sidus by 
the Moon, which will take place on the 6th of August next; by 
Francis Baily, Esq. FllS. and V, Pres. Ast. Soc. — Mr. Baily 
begged to call the attention of the Society to this interesting 
phaenomenon which has never yet been seen, as no occultation 
has occurred since the discovery of the planet. The occultation 
wdll occur within u very few’ minutes after the moon has passed 
the meridian ; insomuch that those persons possessing a transit 
instrument will see the planet in the field of view when the 
moon’s centre is on the meridian. This notice w as accompanied 
by a diagram, show iiig that the planet would enter the w^estern or 
dark limb of the moon at about half way between the moon's 
outer and the upper or northern part of her disk. There will be 
sufficient time to observe the occultation of the planet after the 
transit of the moon. This interesting phamomenon will no 
doubt attract the notice of every jiractical astronomer. 

This being* the last meeting of the Society's present session, 
an adjournment took place unli! the 12th of November next. 


Article XVIII. 

SCIENTIFIC NOTICES. 

CllKM IS'f . 

I. Ci/siic Oxide, Communicated in a JiCtter from Dr. Noeli- 
den to Mr. Children. 

MY PEAR .^IR, 

In a letter which 1 lately received Irom my iiiend, Prof. Stro- 
meyer, lie coiiununicates some clicinical inrormatioa, w'hich 
may, perhaps, interest you, and which, therefore, 1 take a plea- 
sure in impartiug. He had, some time ago,'' he says, ‘Hbe 
great satisfaction of disco\erirjg iii gravel from the human body 
Dr. Wollastoirs cijstic oxide ; and ufterv\ards in the nrine of the 
same patient, who is afflicted w'ith the stone, the Same substance 
in considerable quantity. In this urine, the u?ic acid was 
almost totally w^anting, nor was the urea found in it in natural 
quantity. As the cystic oxide has hitherto not been found in any 
human convreliom any where but in England, and has as yet 
been obsefved in the urine itse/Jy I wish you," he says, 

if you should sec Dr. ^V oilaston, to mention this to him, at 
the same time respeotfuliy remembering me to him. I have no 
‘ doubt this intelligence will interest him. I mean shortly to pub- 
lish a brief notice upon the subject. Last year, M. Lassaigne, 
of Paris, also found ci/siic oxide in a stone from the bladder of a 
dog." 

If you ivish to make any use of this information, you are 
welcome to Soso. 

I am, my dear Sir, yours sincerely, G. H. Noehden. 
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2. Note on a Coniradiciion in Thonison!* s System of Chemistry 
respecting Pbosph nr cited Hydrogen Gas. By M, Vauquclin ** 

At p. 273 of Thomson’s System of Chemistry, article Phos- 
phuretted Hydrogen,” we read as follows : When electric 
sparks are passi'd through this gas ibr some time, the phospho- 
rus is dc]»osited, and pure hydrogen gas remains. But the 
volume of the gas is not altered by this process. Hence it 
follows, that phospliuretted hydrogen gas consists of hydrogen 
gas, holding a quantity of phosphorus in solution. This quan- 
tity is discovered by subtracting the specific gravity of hydro- 
gen gas from that of phospliuretted hydrogen.” Further on, p. 
275, it is said that biliydroguret of plmsphorus (proto-phosphu- 
retted hydrogen) may be procured by exposing phospliuretted 
liydrogen to the direct rays of the sun. A quantity of phospho- 
rus is deposited, and the gas is changed into biliydroguret of 
phosphorus'' 

“ When sulphur is sublimed in this gas,” continues Dr. 
Thomson, ^Uhe volume is doubled, and two volumes of sulphur- 
etted hydrogen gas are formed. When potassium is heated in 
it, the volume is also doubled. Hence it is obvious that it 
(proto-pho|;phiirettecl hydrogen gas) is a compound of two 
volumes of hydiogeu gas, united with the same quantity of 
])liosphonis that exists* in a voiuiiu* of pliosphuretted hydrogen 
gas, and condensed into one volume.” 

Here is a manifest contradiction : in fact, if phosphuretted 
hydrogen gas (pemosphuretted hydrogen) be a solution of phos- 
])horus in the hydfogen without condensation, and if this gas be 
converted by the liiuiinous rays, or by electricity, into proto- 
phosphureited hydrogen, vvithoul any change of volume, it is 
evident that the latter is also a solution of phosphorus in hydro- 
gen without condensation, and that the only diflereuce between 
the two gases consists in the quantity of phosphorus. 

If the second part of Dr. Thomson’s reasoning be true, the 
j)lio8plmrett(?d hydrogen gas must be reduced to half its volume 
by being converted into protophosphuretted hydrogen; but, 
according to Thomson himself, that is not the case. It would 
probably be the first instance in which hydrogen has been found 
to be condensed, on abandoning a solid wliich it had held in 
solution: the contrary more frequently oceVs, 

It w^as important, however, to ascertain if the volume of pro- 
tophosphuretted hydrogen gas be doubled by heating sulphur iii 
it ; for^ as it is proved by accurate experimfints, that sulphurettetl 
hydrogen contains an equal volume of hydrogen, if the volume 
of protophosphuret be actually doubled by the process, it must 
contain two volumes of hydrogen condensed into one. * 


♦ Fromtlie Annalesde Chimie. 
h2 
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Thai this is not the case, M. Vauquelin proceeds to demon- 
strate by five experiments. 

In the first, lOO measures of perphosphuretted hydrogen gas 
Avere decomposed by exposure to the sun’s rays for some days ; 
phosphorus was deposited, but the volume of the gas was not 
sensibly diminished. 

In (Ins expeiiment, IM. 4'^auquelia observed, that the decom- 
])ositioa u as not cuiiiplete ; for a portion of the gas being suffered 
to escape some time afterwards, it iiiHamed, and deposited phos- 
phorus, lie observed also that the phosphorus is not deposited 
during exposure to the sun, but as the gas cools at night. 

One hundred measures of perphosphuretted hydrogen increased 
about 1-lOth in volume by being heated with sulphur, and were 
converted into sulphureUed hydrogen gas. 100 measures of 
juotophosphuretled hydrogen, similarly treated, were also con- 
verted into sulphuretted hydrogen without any sensible change 
of volume. 

In his fourth and hftli experiments, INI. Vanquelin found that 
perphosphuretted hydrogen gas is more speeiiily decomposed, 
e ven in the dark over distilh‘d watei, ]>oth at ( onimon tempera- 
tures, and when artiticiallv cooled, tlian l)y exposure to the direct 
rays of tlu' sun ; tlie (h eompoMtion appears also to !)e,mf)re coin- 
|>]cle. In one exja. i iinent, 125 measures lost l-25th of the ir 
v-.lr.uie. The decoinposition i*auiiot be owing to air contained 
Ui t!ic water, f \o!uine of the ua- i:- not sensibly diminished ; 

besides It, is slight 1\ soinbie in water. 

. \5iu(pielui c-aiciuth's, (henubu*, that pho.splmretted and 
]>rc;ioj>h()s])hurelt'‘tl ii\dn‘orn <:a>es c( n->ist cfitq)iy ot* ])hospin)- 
rus dissolved ni hydrogen witb'oiU condmisal ion ; that eacii gas 
contains a volnme ot‘ hydrogen equal to its own. and that the 
onlv difference beiwc i'ii llu in is m tin* juoportion of pliosphorus 
v/lneh they respectbel} eoutam. 

St/jfpo .i.i Ni'ir jMeldlf Tasciui^of. 

A descrijition of a new melal, w illi an aeeoinpanyivig specimen, 
has been sent to the Presnient ol’tlie Royal Society. 

1’hc metal has received the name of Tuschium, from the mine 

Tascliio in whicli it was found. 

The s])ecimen sent was said to be silver containing the new 
metal, the two metals having been separated by amalgamation, 
and the mercury afterwards driven off. On dissolving the but- 
ton in pure nitric acid? it was stated that tlie Taschium would 
j emain as a black j.owder. 

The Taschium was described as being combustible with a 
bluivsh flame, a peculiar smell, and dissipation of the products. 
Amalgamating with mercury, and in that Avay being separated 
from its orcs« ^ No^ soluble in any single acid, but soluble in 
nitio-mujiatic acid. If previously boiled with potash, then 
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soluble in muriatic acid, the solutioif being precipitated by 
water. Its solution giving, with prussiate of potash, a blue 
precipitate brighter even than that with solution of iron, but 
not precipitating with tincture of galls. 

The button was therefore dissolved in nitric acid, which left 
a blackish powder in small (juantity, and also some grains of 
siliceous sand. The powder was well washed, and then being 
heated on platina foil in the ilame of a spirit lamp, did not 
burn or volatilize, Ivit l)ecame of a deep red colour. Muriatic 
acid being added to auutJier portion of the washed powder, and 
a gentle heat appl'ccl, dissolved by far the greater part of ii, 
forming a red solution which being evaporated till the e.\cess of 
acid was driven olf, and then tested, gave a blue precipitate witli 
pnis>iate ol‘a pota.sli, black with tincture <jf galls, and a reddish 
brown with ammonia. 

On evaporating to dryness it left muriate of iron. Nitro- 
muriatie acid being made tu act on the minute portion of pow- 
der yet remaining, dissolved very nearly the whole of it, leav- 
ing a .small trace of silica, and producing a solution similar to 
the former. Hence the Ta'^chium in this button of silver was 
nothing el>e than iron, and from the presence of siliceous sand 
It may bc^ siijjposed to have been introduced into the button 
tlirough ilui inacciuMcy of the projiaratory manipulations. 
i\l. r. — •Journal of Science.) 

4. i'hdhfhcdtc Preparation^ of the London Fharmacopetia. 

The following table exdiibits wliut quantity of each prepara- 
tion contains on||,graiu of oxide of iron : 

Oiu' gr, of oxide is contained in gr. 3nS Iw^rri Sulphas 

Do. do. ('b*0 Subcarboiias 

Do. do. i*2 Ferrum ammoniatum 

Do. do. .rO Tarlarizatuiu 

Do. do. 20'0 Filulie Ferri compositiv 

Du. do. rrtxxx Liijuor Ferri Alkaiini 

Do, • do. f^iss Mistura Ferri composita 

Do. do. f 5 iij Tiuctura Ferri Arumoniati 

Do. do. Ti^xiv Muriatis 

Do. do. f5j Vinum Ferri (R. P.) 

5. Zircdfiia in Black Fepper, 

The Journal do Pharmacie for May last contains the following 
notice on the above subject: — M. Dublanc,jun. reacf a notice 
of a work of M. Meli de Ravennes, relating to the discovery ^of 
zircohia iu black pepper, by M. le Comtd f aoli de Milan.^’ 

6. On the Use of Nitrous Oxide in Eudiomeiry, 
iVIultipIied experiments prove atmospheric air to conl^ain 
ol‘ oxygen, yet nitrous gas sometimes indioateSflSss, sometimes 
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more, than that quantity. Even in the hands of the late Mr, 
Cavendish, it seems to have given capricious results, sometimes 
producing a diminution, in a mixture of 125 nitrous gas and 100 
air, of 115 parts, and at others of 121*2 parts.* By Gay-Lus- 
sac’s method of applying the test, however, the results are con- 
stant. It consists, as is well known, in introducing a known 
bulk of air into a wide vessel over water, and afterwards adding 
ail equal bulk of nitrous gas ; after standing one minute, the 
residuum is transferred to a graduated tulie, and the diminution 
of volume noted. This di\ided by 4, gives the quantity of 
oxygen. 

Mr. Dana remarks, that the true theory of the eflect thus pro- 
duced has never been explained, and he ofiers the following 
ingenious solution : 

It is perfectly well established, that 

Vuls. oxygen. nitrous gas. 

100 unite with 400*00 and form hyponitrou.s acid 
100 2{)0*()0 nitrous acid, and 

100 nitric acid. 


When we mix, therefore, 100 parts of atmospheric air witli 
loo paiN of nitrous gas, the diminution in ^olllme, iPnitric acid 
(jiily be fonuetl, should lie 40 ]varts ; if nitrous acid only, (id 
parts; if hypoiiitrous acid only, 1(>5 parts. But ex]»erinient 
teaches us that the diminution of \oliunc is actually S4 parts, 
and that all the oxygen disappears; now this deuree of diminu- 
tion can be jiroduced only by the ibrmation absorption of 
hypoiii/j'oKS avid and oi nit runs arid ; aiid tht* Oxygen present is 
cfjiialh/ divided between them, \iz. 


Vols. oxygen. A'ols. nitrous gas. 

50 unite with 200 and form hyponiirou.^ acid 

50 100 nitrous acid 

100 300 


Or, as in the analysis of the air, wliicli contains 21 per cent. 
ofoxye;en, and the dinuiuilion amounts to 81 parts when 100 
each of air and nitrous gas are einploved, 

Vols. 


One-half its oxygen, equal 10*5 

Unites, to ibim hvponitrous acid, with nitrous gas .... 42*0 

^The remainder of tlie oxygen 10*6 

To form nitrous acid) unites with nitrous gas 21*0 


All of which are condensed, equal 


84*0 


♦ “ The greatest djminu^ou was HO, the least 106'^; the meun Thomson’s 
Clieniistry, vol.iii. p. 1^*0. 



151 


1824.] Scientific Noiicet — Chemist nj. 

The theory here proposed perfectly^ corresponds with the 
fact, and the experiment confirms the existence of hyponitrous 
acid ; the degree of diminution cannot, I apprehend, be 
explained on any other supposition than that now made. The 
fact, that the water, which absorbs the red vapours, produces 
nitrites^ is no proof that niirom acid alone is formed ; we know 
very little about the nil rites; but it is very easy to conceive, from 
the relations uitmm hijponiirous acids, that in concentrat- 
ing a solution contaii.ing a mixture of salts, having these acids 
in their composition, the whole may pass to the state oi niirites 
by the agency of air, heat, and moisture.’^ Dana , — (American 
Journal of Science.) 

We are sorry that so ingenious a paper as that from which we 
liave made the preceding extract, should be sullied by the remark 
respecting Dr. Dre (we beg lo be excused quoting it), which 
occurs at p. 340. It wholly uncalled ibr, and the author has 
most unnecessarily gone out of ir’s way to introduce it. — J. G. C. 

7. Tarlarized Antimoni/. 

Dr. Gobel has given the following as the results of his analy- 
sis of this salt : 


Protoxide ('f aiitiui mv 42*C0 

Tartar! acid 45*00 

Potash 9*80 

Water 


101*15 

Its atomic constitution he considers to be : 


2 atoms = 2 
-f 1 atom = 

’ atom = 
•f 4 atom = 
-f l«atoin 


x4S = 9G'()Protox. of antimony \ = 1 at, subpro 
09*8 Tartaric acid 
22*5 Potash 


34*9 Tartaric acid 
8*5 Water 


4 


j tartmteofantim. 

= A atom of neutral 
tartrate of potash. 


which w ould give 


Protoxide of antimony 41*4 

Potash 9*7 

Tartaric acid 45*1 

Water * • 3*6 ^ 


99*8 

• (Sdi weigger's J ournal.) * 

8, I ifiummat ion of Sulphuretted Hydrogen by Nkric Acid. 
Wlien a few drops of fuming nitric acid are put into a flask 
filled witli sulphui'etted hydrogen, the hydit)geT^ is oxidized by 
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the nitric acid, and the? sulphur is disengaged in a solid form. If 
the flask be closed with the finger, so that the gas which becomes 
heated cannot escape, its temperature is raised so much as to 
produce combustion with a beautiful flame, and a slight deto- 
nation, which forces the finger from the mouth of the flask. 
This experiment may be made without the least danger, with a 
flask containing four or five cubical inches of gas. ncrxcUus , — 
(Journal of Science.) 


9. L riiuiry Calculus, 

M. Laiigier has lately examined a calculus taken from a young 
man of *22 years of age. Although this calculus is formed of 
substances which are frequently met with in tliis sort of concre- 
tions, yet its peculiar appearance, friability, and the proportions 
of the elements which it contains, induced M. Laugierto publish 
an account of some practical observations to which it gave rise. 

The calculus was of a brownish colour, soft, and friable, and 
could be taken from the bladder only in pieces. By exposure 
to the air it became dry, and owing to the loss of moisture, it 
became of a browner colour. 

By examining the calculus with potash, aedds, and water, 
nearly similar results were obtained, but tius method recom- 
mended to be adopted is the following : — Ten parts of the cal- 
culus reduced to powder were heated to the boiling point in an 
ounce of distilled water; the clear xsolution was poured off’, and 
the ebullition being twice repeated with a like quantity of water, 
the solutions w'ere mixed. The insoluble portion w'as brown, 
and weighed three parts and a half. 

The solution was of a pale-yellow colour, and when hot red- 
dened litmus paper strongly, but not w hen cold ; there were, 
however, deposited at the bottom of the vessels a great number 
of small brilliant plates, which were evidently lithic acid ; when 
dried, they w^eighed one part. 

The solution evaporated by a gentle heat gave awhile, pearly, 
laminated residuum ; it weighed 4^ parts ; did not ueddeu litmus 
paper, and on the addition of potash, much ammonia was 
evolved, and it continued till the whole of the matter was dis- 
solved. 

The alkaline solution, supersaturated w ith muriatic acid, gave 
2 parts of lithic acid,; from this it is to bo concluded that the 
pearly matter obtained by evaporation was lithate of ammonia ; 
there was also a little phosphate of ammonia. 

The 3 j parts of insoruble residuum were heated in muriatic 
acid, which took up 1 a. part of oxalate of lime, and this was^sepa- 
rated by ammonia ; tlie 2 parts insoluble in the acid appeared 
to be only animal matter ; when burnt, it left only carbonate of 
lime, and no trace of phosphate of lime; but as the burntresiduum 
of the entire dalcuhis gave, in a previous experiment, half a part 
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of phosphate of lime, it is to be conclmfed that the phosphoric 
acid is combined with ammonia, and not with lime, and in fact 
the presence of this compound was determined. 

Ten parts of the calculus, therefore, consist of 


Subsia^tce^ soluble in Water. 

Lithic acid 1 part 

Lithate of ammonia 4 

Phosphate of ammonia x 

Substances insoluble in Water. 

Oxalate of lime 

xXniiual matter . 2 

Loss and moisture 1 


10 


lO. Odour of' IJi/drogen Gas extraneous^ Inodorous Hydrogen Gas^ 

VVher» hydrogen gas, obtained from a mixture of iron filings 
and diluted sulphuiic acid, is passed through pure alcohol, the 
hydrogen loses its odour in a great measure ; and if water be 
added to the alcohol it becomes milky ; if enclosed in a flask 
and left lor some days, an odorous volatile oil is deposited, 
wliich was contained in the gas, and which contributed to its 
well-known odour. 

Perfectly inodorous liydrogen gas maybe obtained by putting 
an amalgam of potassium and mercury into pure distilled water, 
but if an acid or muriate of ammonia be added to the w^ater, 
which accelerate# the developcment of the gas, it gives it the 
same odour as that remarked in the solution of zinc by weak sul- 
phuric acid. This odour, therefore, does not belong to the hy- 
drogen gas, but is given to it by impurities. lierzelius.— 
(Journal of Science.) 

] 1 . Iodine and Phosphorus. 

^ Thenawi asserts, that in the union ofiodinc and phosphorus, 
not only caloric, but light, is extricated. But Sir H. Davy 
states that no light is evolved in this process. Repeated expe- 
riments have convinced me of the accuracy of the observaition 
of the British chemist; but it is only justice to M. Thenard to 
state, that in tlie action between these substances, the evolution 
of light, as well as of caloric, may be shown, according to the 
mode of making the experiment. If a small piece of dry phos- 
phorus be dropped into a test-tube, and a quantity of ioaine, in 
Its ifsual scaly form, sufficient to comr the phosphorus, *be 
quickly added, an immediate action ensues; the tube becomes 
hot ; fumes of iodine are disengaged, and a deep violet-bi'own 
liquid is formed, without the evolution of lights even when thfe 
ex^periment is made in a darkened room. jBut jif^the proportion 
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of the phosphorus to t'he iodine be large, and the latter insuffi- 
cient to cover the former, the action is accompanied by a mo- 
mentary flash, which I attribute to the combustion of the unco- 
vered portion of the phosphorus in the scanty portion of atmo- 
spheric air in the tube. By varying the proportions of the two 
substances, 1 can produce the union with or without the extri- 
cation of light at pleasure.” Letter from Dr. Traill to Prof, 
Jameson. — (Edin. Phil. Journ.) 

Mineralogy. 

12. New Ore (f Lead. 

A native compound of chloride and oxide of lead has been 
lately analyzed by Berzelius. He found it forming part of a 
specimen ticketted lead spar, from Mendip, near Cliurchhill, in 
Somersetshire, in the collection of lead ores belonging to the 
Royal Academy of Sciences of Stockholm. The specimen itself 
consists chiefly of carbonate of lead ; but it contains two portions 
of a yellower colour than the rest, which attracted in a peculiar 
manner his attention. On examining them by the blowpipe, one 
of these proved to be molybdate of lead ; tlie other, which con- 
stitutes the mineral in question, afforded decisive indications of 
the presence of muriatic acid. 

Tile new mineral has a pale straw-yellow colour, is easily 
frangible, and cleaves with a foliated fracture in two directions. 
The cleavage planes meet under an angle of between 102*^ and 
103°. Before the blowpipe it decrepitates slightly, and is easily 
melted : the fused globule, when cold, has a deeper yellow 
colour than the original mineral. On charcoal it is reduced to 
metallic lead, and at the same time emits fumes of muriatic 
acid ; also with peroxide of copper, and salt of phosphorus, it 
imparts to the flame the intense blue colour which characterizes 
muriatic acid. Dilute nitric acid dissolves it with slight effer- 
vescence, and if several fragments taken from different parts of 
the specimen be thrown into the acid at the same moment, ‘the 
effervescence occasioned by them may be observed to be 
unequal. 

loo parts of it were found to be composed of 


Oxide of lead 90*13 

Muriatic acid* 6*84 

Carbonic acid 1*03 

Water 0*64 

Silica 1 46 


100*00 

^ f hat is, muriatic acid, according to the old theory of its constitution 5 not fiydro- 

chtdrU oent • ** 
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The carbonate of lead is undoubtedly an^accidental admixture, 
as its proportion, on a repetition of the analysis, was found to 
vary in different parts of the mineral, being least abundant in the 
centre, and increasing in quantity towards the edges, where the 
mass is incorporated with the carbonate of lead which consti- 
tutes, as it were, its matrix. 

He considers the proximate ingredients of the portion, whose 
analysis we have stated above, to have been 


Chloride of lead. ... 

. 34-63 ... 

. . , 1 atom 

Oxide of lead 

. 55-S2 . . . 

... 2 atoms 

Carl >on ate of lead . , . 

. 7*55'' 


Silica . 

. 1-46 


W aier 

. 0-54 



100-00 



This mineral differs from the horn lead analyzed by Klaproth 
and Cheiievix, which possesses a rectangular cleavage, and 
consists, as has been demonstrated pretty decisively by Berze- 
lius (Afh. i Fysik, Kemi och Min. iv. 125), of an atom of chlo- 
ride of lead united to an atom of carbonate of lead. It differs 
also from ti\e ordinary artificial submuriate, which is composed 
of 1 atom of chloride of lead and 3 atoms of oxide of lead.—* 
(Kongl. Vot. Acad.Ilaudh 1823, St 1.) 

13. ISJotwiam Tullow, 

* 

Specimens oi* this mineral snbstauce were lately found in a 
bog oil the borders of Loch Fyne. This curious mineral was 
first observed by some peasants on the coast of Finland in 1736 ; 
afterwards it was found in one of the Swedish lakes. M. Herman, 
physician at Strasburgh, observed a similar substance in the 
water of a fountain near that city ; and Prof. Jameson met with 
it in this country. It has the colour and feel of tallow, and is 
tasteless. The following notice in regard io it was sent to us : — - 
It rnelts at H8®, and boils at 290°; when melted, it is transpa- 
rent and colourless ; on cooling, becomes opaque and white, 
though not so much so as at lirst. It is insoluble in w'ater, fciit 
soluble in alcohol, oil of turpentine, olive oil, and naphtha, while 
these liquids are hot, but it is precipitated again when they cool. 
Its specific gravity in the natural state of it, is 0*6078 ; but the 
tallow is full of air-bubbles, and, after fusion, which diseng^iges 
the air, the specific gravity is 0*983, whjch is rather higher thail 
that of tallow. It does not combine with alkalies, nor for^ 
soap. * Thus it differs from every class of bodies known ; froth 
the fixed oils in not forming soap ; from the volatile oils and 
bitumens, in being tasteless and destitute of stnell. Its volhti-o 
lity and combustibility are equal to those of any ^volatile oil or 
naphtha. — (Edin. Phil. Jour.) • • , ^ ' 
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14. Rare Mine7^ah found in the Vicinity of IMinhnrgh, 

Within these few months beautiful specimens of deeply- 
coloured prehnite have been found in Salisbury Craigs, la 
several of these, the prehnite was associated with that kind of 
datolite described under the name Nmnboldite by Mr. Levy, In 
the basaltic rock of the Castle Hill, small but beautiful specimens 
of radiated have been found. Many years ago, fine 

specimens were got. The same mineral occurs occasionally in 
greenstone of Salisbury Craigs. — (Edin. Phil. Jouni.) 

15. Discovery of' Selenga ni ifs the Vo/canic Rocks of' Llj)a? i. 

Dr. Turner has just sent to us the following interesting notice, the 
sul;il&ance of which was cominuiiicuted to him by Prof Stromeyer. 

Prof. Stromtjyer has lately discovered seieniimi under two differ- 
ent forms, one of which is altogether new. On diluting some fa- 
ming sulphuric acid, such as is made at Noulhausen from the 
sulphate of iron, he observed tliat a solid matter sejiarated from 
the diluted acid, whicli, on examinaiioii, proved to be selenium. 
One pound of the acid gave on dilution about a grain ofsiheiiium. 
This substance has already betm detected in some of the Bohe- 
mian sulphuric acid ; and it is supposed that tlie acid in (pieslion 
had been prepared in Hoheinia. The second sourceof selenium 
is in the volcanic productions of the Lipari Isles, among which 
Prof. Stromeyer has lately tliscovi red a native sulphuret of sele- 
nium. He lias mentioned neither the mineraloguuil character of 
the new mineral, nor given an acc-amt of his cliumical examina- 
tion of it; but 1 ho]>e soon to obtain from the Professor more 
full information on the subject ; and ^hail tlieii have groat plea- 
sure in communicating it to you. It itp]n‘ai’s proiiable from these 
circumstances, that selenium is a mom common })roduction of 
nature than is generally suppo.'.od ; ami it may be anticipated 
that it will frequently be found, whenever tlie attention of clu‘- 
mists and mineralogists in general shall be directed to the 
subject.’^ — (Edin. Phil. Jour.) 

Miscki.la n r.oi s. 

16. lAghf and Heat f'roin icrrvstrinl Sources. 

Mr. B. Powell, FilS. has, during the last winter, been engaged 
in a series of experiments on the light and heat emitted from 
incandescent and burning bodies, in exieusion of those of MM. 
Leslie, de la Roche, &c. The princijial question investigated is 
one with regard to the nature of the iieating agents, which very 
rfaturally arises from the results of the , experiments just ivlluded 
to: — viz. whether, of the effect Lorn a luminous hot body, the 
part intercepted by a gla^ss screen is of the same nature u.s, or 
dififerent from, the part transmitted, (independently of the heat 
acr|3L^^d and radiated again by the screen). The result of 
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various experiments conducted upon difl^ent princmles was, 
that t/te two are essentially distinct. The part of the effect inters 
cepted by glass being shown to have a greater relation to the 
texture of the surface on which it acts, and the part transmitted 
to the darkness (y’ro/ov<;*. 

17. Explosive Engine. 

An engine of a very remarkable kind is, we understand, about 
to be brought into public notice, which, if it ansvv^er the high 
expectation of its inventor, may iiltimntcly supersede the use 
of the steam-engine. The patents for England and Scotland 
are, we believe, both completed, so that we may expect soon 
to hear the particular details of its construction. 

At the lower end of a small cylinder is placed a minutei?&p- 
paratus for producing oil gas. As tlie gas is generated, it 
elevates a piston so as to admit as much atmospheric air as, 
when combined with the oil gas, would render the mixture ex- 
plosive. When the piston, has reached this height the gas is 
exploded, and the mechanical force of the explosion is employed 
to drive machinery. Experiments have, \vc understand, been 
actually made with this ])Ower, wliich w^as employed to force 
up water to a considerable height. 

Our readers will no doubt be reminded by this brief notice, 
of the ingenious indention c»i' the Uev. Mr. Cecil, by which the 

C ower is ol^tained by taking atU^antage of the vacuum created 
y the explosion of a mixture of hydrogen and common air. — 
(Cambridge Transactions, vol. i. part Mr. Cecil suggested 
in his paper that the expansive fonee of the explosion might 
also be employed ; but Ins machine w as not founded on this 
principle. — (Edin. Jour, of Science.) 

18. Elect ri ci ty produced by Congelation of Water. 

When water is frozen rapidly in a leyden jar, the outside coat- 
ing not being insulated, the jar receives a feeble electrical charge, 
the inside being positive, tlie outside negative. If this ice be 
rapidly thawed, an inverse result is obtained, the interior becomes 
negative, and tlie outside positive. Grothus. — (Jour, of Science.) 


ARTicnE XIX. 

NEW SCIENTIFIC BOOKS. 

PREPAItlNG FOR PUBLIC/PllON. 

Tlie History of Mollusca, contaioing a D^cription of all the Sfiedhs 
of Recent and Fossil Shells. By J. E. Gray, MGS. This work will lie 
published in Parts, each forming a complete work, illustnited with 
figures of all the new species, and furnished with Indipes, and ge9>» 
logical list of the fossils. ^ ^ , • 
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JUST PUfiLlSIIlSD. 

Meteorological Essays and Observations. By J, Frederick Daniell, 
FRS. With Plates. 8vo. 16 j. 

Elements of Phrenology. By George Combe> President of the 
Phrenological Society. With Plates. 4^. 

A Descriptive History of the Steadi- Engine. By Robert Stuart, 
Esq. Civil Engineer. Illustrated by Engravings of 47 Steam-Engines. 
8vo. 8 j. 

Phillips’s Flora Historica. 2 vols. 24^. 

Parkes's Chemical Catechism. Enlarged Edition. 14 j. 

Bland’s Hydrostatics. 1 vol. 125. 

A General Index to the first 3^ vols. of the Edinburgh M^ical 
Journal. 8vo. 165. 


Article XX. 

IfEW PATENTS. 

J. W’^ells, Manchester, silk and cotton manufacturer, for his 
machine for dressing, stiffening, and drying cotton and linen warps, 
or any other warps that may require it, at the same time the loom is 
working. — May 2J. 

J. Holland, Fence House, Aston, York, shoemaker^ for certain 
improvements in the manufacture of boots and slioes. — May 31. 

J. Heathcoat, Tiverton, Devon, lace manufacturer, for improve- 
ments in the methods of preparing and manufacturing silk for weaving 
and other purposes. — June 15. 

W. A. Jprup, Middlewicli, Chester, salt proprietor, and \V. Court, 
Esq. Manor Hall, Chester, for their improved method of manufactur- 
ing salt. — June 15. 

R. Hooton, of the Aqueduct Iron Works, Birmingham, for certain 
improvements in manufacturing wrought iron. — June 15. 

W. Harwood Horrocks, Stockport, Chester, cotton manufacturer, 
for his new apparatus, giving tension to the warp in looms. — June 15. 

R. Garbutt, of the town of Kingston upon Hull, merchant, for his 
apparatus for the more convenient filing of papers and other articles, 
and protecting the same from dust or damage, including improvements 
on the files in common use. — June 15. 

W. Harrington, Esq. Crosshaven, Cork,' for his improved raft for 
transportingktirnber. — J une 1 5 . 

C. Chubb, Portsea, Southampton, ironmonger, for his improve- 
ments in the construction of locks. — iTune 15. 

B. A. Day, Birmingham, W arwick, fire-screen maker, for certain 
improvements in the man uflictu ring of drawer, door, and lock knobs, 
and knobs of every description. — June 15. 

^ J. McCurdy, Snow-hill, for an improvement in the method oi' gene- 
rating steam.— June 15. 

P. Taylor, City-road, engineer, for certain improvements in appara- 
tus for producing gas from various substances.— June 15* 
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Article XXL 

meteorological table. 


1824. 

Wind. 

IIakomcter. 

Max. 1 Min. 

Thermometck. 
Max. 1 Min. 

£vap. 

Rain. 

6ih Mon. 
June 1 

N 

30-40 

30*23 

76 

45 



2 

Var. 

30-43 

30-38 

72 

49 

— 


3 

N E 

30-43 

30-43 

62 

48 

— 


4 

N E 

30-43 

30-34 

72 

45 

— 


5 

N E 

30 34 

30-30 

62 

50 

— 


6 

N 

30-30 

30-26' 

79 

51 

— 


7 

N 

30-26' 

30*22 

85 

49 

— 


8 

E 

30-22 

30- 13 

81 

46 

•81 


9 

N E 

30*13 

30-04 

78 

51 

— 

20 

10 

N E 

30- If) 

30*04 

i 56 

44 


46 

11 

N E 

30-2S 

30-19 

i 64 

1 34 

— 


12 

N 

SttCJ) ' 

: 30 21 

i 67 

! 34 

— 


13 

S 

30-21 i 

1 29*62 

! 66 

1 46 ' 

— 

84 

U 

S 

29-6'2 

: 29*39 

' 64 

46 

— i 

14 

15;S El 

2,9‘66 ‘ 

! 29-40 

62 

42 

— 

— 

i6 

S. E 

29*87 

29*40 

66 

42 


27 

17 

N E 

30-13 

29-87 

63 

39 



IS 

N 

30-13 

29-88 

72 

44 

•92 


19 

S 

29 88 

29-59 

66 

54 

— 

15 

20 

s 

29-60 

29 59 

62 

53 

— i 

25 

21 

w 

29 69 

29-60 

72 

46 

— ^ 


22 

s w 

29'6'8 

2954 

74 

51 

— 

05 

23 

E 

29-34 

29-51 

63 

51 

— 

1-08 

• 24 


29*vS0 

■29-54 

62 

51 

— 

22 

2o 

N W 

30-11 

29-80 

64 

49 

— 

— 

-26 

N W 

30-12 

30-11 

74 

52 

— 


27 

S E 

30-12 

30-03 

72 

54 

•88 


26 

s w 

30-03 

29-83 

78 

52 

•JlArnt 

^ ' 

2S 

t s 

29*96 

29-83 

79 

50 

— 


30 

IS w 

29*97 

Is 

29-95 

73 • 

50 

•28 

01 



30-43 

29-^& 

as 

1 34 

2*89 

3 -dr 


• ' f > , ’ I 

The observations in each line of the table apply # a period of twepty-lww hoi^s, 
beginning at 9 A. M. on the day indicated in the first cduttm. A dash d^»^ ^ 
the leautt is indodod in the next foUoiidng obfcxvatiflm* , ' . > * , ; 
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REMARKS 


Surih 2. Fine. 3. Overcast* 4. Fine and overcast, h. Fine* 

g. Fine: a on the marshes at night. 7. Fine: sultry. 8. Multry. 9. 

lO. Rainy day. II, 12. Fine. 13. Rikinjr night. 14. Showery. 15. Clh^y. 

16. Fii^e; rainy night. 17, 18. Fine. 19, 20. Rainy. 21, 22. Fine. 23. 
rainy. "24. Rainy. 25. Cloudy. 26. Cloudy. 27. Fine. 28. Cloudy. 29, So,' Fftie. 


RE^tfts. 

Hinds : 6 ; XE, 7 ; E, 2 ; SE, S ; S, 5; SW, 5 ; W, I ; MV, 2 ; Va*. 1. 


Barometer : Mean height 

For the month 29*981 inches. 

li^5^?or the lunar period, ending the Ibth 

For 13 days, ending the 4 th (moon north) 30*31 1 


For 14 days ending the ISth (union south). . . .^ 30‘020 


Thermometer : Mean height 

For the mouth 58*400® 

For the lunar period. ^ 55*810 . 

For 31 days, the sun in Gemini 5*ft*000 

Evaporation 2*89 iiu 

Raili 3*67 


4 


Stra^itr(fi Seventh 22, 


R. HOWARD. 



ANNALS 


OF 

PHILOSOPHY. 


SEPTEMBER, 1824. 

. m 

. ■ 

^ Article I. ' ^ 

Biogtaphical Sketch of the hie Rev. JohmJ0sias Cmybitaire,^MA*' 
MGS. formerly Professor of Poetry in the University (f 
Oxford. ^ 

That portion of society, to the members of which intellectual 
pursuits, in their various orders and degreeSiJorm the chief occu- 
pation Md*zest of life, may be subdivided into two classes: 
those who are principally inicrf sted in the contemplation and 
study of the works of the Creator forming the one^^and those 
who are devoted to the history and investigation of the works of 
man, constituting the other : the forms of knowledge; to which 
the pursuits of the first class give birth, and which, sulitij||mtently, 
by forming at once the foundations and the ing;rument^brtfaeir 
own extension, afibrd means for tlie continuance of those pur* 
suits, are the mathematical and physical sciences; whilst the 
various species of general literature and of criticism, whether 
relating to the efi(>rts of the intellect and the imagination as 
embodied in language, or in the productions of thcKne Arts, 
together witl^ Archaeology, or the science of Antiquities, which 
is more or less connecte(||with them all, are the objects of 
attention an^> inquiry with me second class of society 16 which 
we allude, 

Now from a period not long subsequent to the rise of the 
inductive philosophy of which Sacon was the founder, there 
existed a prejudice (and it is not yet extinct), that an v 

total neglect of the tormer object of research, is necessa^hcr 
success witix the latter and vice versa:— HraX the study ofthe 
laws of nature is incompatible with the elqgapt pursuits of cultil 
vated taste ; and investigation of the mils of eriticisi^ ^and , 
of the laqgpegc, the polity, and the arts of former 
sistent with the development of natural phononaHil^^. , .. f" 

New Series^ vm. m . V'';' f , 
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Bicf^raphical Sketch of the [Sept. 

This prejudice has probably arisen, on the one hand, Irom the 
circumstance that the restorers of letters in Europe were for the 
most part remarkably ignorant of the objects of science, and 
also deeply imbued with the perversions of reason miscalled the 
Aristotelian philosophy ; and from the consequent disregard 
in which they and their pursuits were heltl by the new race of 

f dulosophical inquirers, on the other. It lias certainly been 
bstered, likewise, by the mutual diseste(un of each other's 
researches which has been manifesU^d by either party ; and 
though practical contradictions ol the principle might have been 
found in every age, yet little or no inquiry a})jiears to have been 
instituted into the grounds of the supposition in other cases ; 
and it has been received, to a considerable extent, as an axiom 
in the history of the human mind. 

The inteliectual character of the subject of our present 
meinoir appears to have been one of t]ios(i which have disproved 
; and the cjomidoralion of it has led us into the fore- 
goilig reflections. Theological learning, with the various 
branches of knoulcdg'e necessary to its successful prosecution, 
and the ancient literature of Iiis country, sc em to liave been his 
chief pursuits ; whilst the scientibc researches which ibnned his 
amusements, though not ex1(‘n^i^e, were conducted with the 
characteristic precision of the modern schools of science, ilo 
may be considered, perhaps, in some mc^asure, us a member of 
that School of Cleology, which, to the language of a near 
relation, himself one of its distinguished ornaments, ** has 
afforded a striking and satisracti'rv proof in opposition to the 
misrepresentations of* shallow^ scioli^ls, tliat the institutions of 
academical education are far from nnlavourable to the cultiva- 
tion of the physical sciences.^’ 

The readers of tlie AiduiIs, however, are already acquainted, 
to a considerable extent, with I\tr. C'onybeare's attainments; 
for sincft' the coniniencement of the present series, he was a 
frequent contributor to our pages ; and it is primarily on this 
account that we Imvc been indued to draw up the present 
sketcli of his life and labours ; bolw’us a.jaiark of attention to 
onr readers, and as a tribute of gratitude^* to the memory of a 
kind friend. For part of tlie materials employed, we arc 
indebted to the mbanity of the Rev. W, D. Conybeare, FR.S. 
and of Henry Ellis,' lisq. Sec. SA.: a iiwtice published in the 
Bath and Clxeltenliam Cbiz.clte, bv the Venerable Dr. Moysey, 
Archdeacon "of iJatli, lias furnished us witii others ; whilst the 

i ierusal of his comupuii cations to the Archmologia and other 
iterary collections, lias enabled us, iu some degree, to judge of 
thCi^tent of his varied acquirements. 

John Josias Chnybeare was born in June, 1779, and was the 
son of Willia^ Conybeufe, DD. Rector of St. Botolph, Bbbop- 
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gate; and the grandson of Dr. John Conybeare, Dean of Christ 
Church, Ojtford, and afterwards Bishop of Bristol. He wa^ 
educated at Westminster School, and in the year 1793, having, 
throughout the examination which precedes such admission, 
distinguished himself in a most eminent manner, so as to have 
been constantly at the head of those who stood out, was 
admitted, at the head of his election, a scholar of the College. 
The reputation for abilities and scholarship which he thus esta- 
blished, had been anticijiaied, in consequence of the distinguished 
talent shown in his school exercises ; and it was afterwards 
supported, whilst he continued at Westminster, in such a man^ 
ner, as to vindicate to him the character of possessing greater 
abilities, and of being a better scholar, than any boy then irt the 
school. Early in 1797 he was elected to a studentship at Christ 
Church, Oxford; and he maintained in that University a reputa- 
tion as distinguished as that of his earlier years. Besides 
College prizes which lie obtained, taking always the first place, 
he gained, we believe in 1799, the University Under-graduate’s 
prize, for a Latin poem, the subject of which was “ Ileligio 
ilrahmm;” and which was characterized, as his verses always 
were, by a fine poetic taste, and a peculiar facility of expression, 
and harmony of numbers. % 

When the Rev. Dr. Car(\v, now Lord Bishop of Exeter, w^ent 
from Christ Church, as Head Master of Westminster School, in 
1803, Mr. Conybeare undertook, temporarily, the office of an 
usher' at that seminary: this, however, was much below his 
talents, and he returned, in a short lime, to Christ Church ; but 
not until his usual kindness liad made him generally beloved by 
the boys of the form over whi(?ii he was placed. About thii 
time he had a Laboratory, and busied himself much with 
chemical experiments thus, perliaps, laying the foundation 
for that interest in scientific subjects, which subsequently led 
him, as a relaxation, by change of intellectual emplojihent, to 
tliose few researches iii> geology, chemistry, and the history of 
scienbe, the it^sults of whic ^ for the most part, are recorded in 
the Aiinah : and the|^iara^r of these is such, that did we not 
know him to have bera^otherwise employed in proSnotitig object^ 
of equal utility, we might have wished that bis scientiftc 
researches had been greatly extended. But we shall return to 
this subject in the sequel. • * 

In 1804 or 180^, that great scholar and distin^$he<d<|preiat^ 
the late Archbishop Markham, having accepted 
by Dr. W, Conybeare, of aijfell which he hejd in Yojit 
presented hi^ son to" iU Abdht the year 1807, Mr. was 
rrofefesor of Atiglo-Saxon iii the University of Oxford ; 

1808 or 1809, he hel9 the perpetual Curacy of Ctowleyi^ 
Oxfbrd, as an ajppendage to his ^udentship//' 

M 2 
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About this time he communicated various articles to the 
British Bibliographer, under the signature of C. ; and amongst 
others, we believe, an Abstract of all that had been pub** 
lished on Saxon Literature : he had previously made some 
communicatioiiB to the Censura Lite/aria ; among them a short 
memoir of W, Stevens, Esq. FSA. and Treasurer of Queen 
Anne’s Bounty, celebrated for his learning in Divinity, and the 
intimate friend from youth of Bishop Horne. In 1809, he 
printed, for private distribution only, an abstract, in George 
Ellis’s manner, of the celebrated French metrical Romance of 
Octavian, Emperor of Rome; the only exemplars of which 
are the manuscript in the Bodleian Library from which 
Mr. Conybeare made his abstract, and an indifferent trans* 
lation into English, in the Cottonian Library. In November, 
1811, he communicated to the Society of Antiquaries an 
inedited fragment of Anglo-Saxon poetry, contained in a MS. 
Volume of Hoinilies: in the Bodleian Library ; and presenting 
a specimen of our language and poetry, at the latest period at 
which they could fairly be denominated Saxon ; Wanley sup- 
posing it to have been written about the time of Henry the 
Second; and Mr. Conybeare himself, from its inferiority to 
earlier specimens, i^placing the time of its composition lower 
than the era of the Norman Conquest. This communication 
is printed in vol. xvii. of the Archaeologia. 

Ill the year 1812, IMr. Conybeare was elected to the office of 
Regius Professor of Poetry in the ITniversity of Oxford; and 
was presented by his College to the Vicarage of Bath Easton, 
near Bath, which he held until his death. Whilst Professor of 
Poetry he made some valuable coininiinications to the Society 
of Antiquaries ; of which lea nied body, however, he was not a 
Fellow; a circumstance somewhat remarkable, considering, 
that next to Theology, his active attention was principally 
engaged by Antiquarian J^iterature. The communications to 
w’liich we allude were as follows : 

The seventeenth volume of the A^r^hieologia contains, besides 
the fragment of poetry just alluded^O, thpe papers by Mr. C. 
presenting e^xtiacts from as many pciSlfs contained in the 
volume of Miscellaneous Saxon Poetry given by Leofric, the 
first bishop of Exeter, to the Cathedral Church of that diocese, 
and still preserved in its capitular library. These extracts he 
accompanied with literal translations into Latin prose, preserv- 
ing with the most j^crupulous fidelity both the sense and 
tverbal construction ^ of the original ; and with paraphrases 
somewhat more liberal in English verse. 1 have aiwdys con- 
sidered this double version,’^ he observes, as the readiest 
means of enabling those who are unacquainted with the lan- 
guage of th^ originals, to form at the same time a tokmbiy 
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correct notion of their characteristic structure of sentence, and 
a fair estimate of their merits as poetical compositions/' And 
though he pioceeds to regret his inability to execute the 
English versions in a nngnier more worthy the spirit of his 
author ; yet those who read them will find that he has accom- 
plished the task with much success : the character of his ver- 
sions is at once simple and dignified, and adapted with much 
taste to the varying style of the original poems. 

The same volume contains two papers, communicated to the 
Society in 1813, on the metre of the Anglo-Saxon poetry; con- 
taining observations, suggested, in the first instance, by the 
perusal of two very interesting documents contained in the 
Exeter Manuscript ; and showing the origin and the fallacy 
of the contradictory opinions which our ablest philological 
antiquaries had advanced on the subject. He proves, in the 
first communication, that the poetical compositions of the 
Anglo-Saxons were distinguished from their prose by the con- 
tinual use of a certain definite rhythm ; and investigates, to a 
considerable extent, the metrical structure of those venerable 
and interesting remains. In the second paper he adds such 
further remarks on tlieir peculiar charactediitics as had been 
suggested to him by an attentive examination of the prin- 
cipal works of this description, preserved either in print or in 
manuscript. 

In the following year our indefatigable Professor communi- 
cated to this Society, two short poems of the time of Richard II.; 
which occur in the latter part of an immense manuscript volume 
of Englisli Poetry preserved in the Bodleian Library, and usually 
styled, from the name of its donor, the Vernon Manuscript. 
They present a lively picture of the popular feeling, towards tne 
commencement of the weak and disastrous government of that 
monarch. 

In November 1814, he transmitted to the Antiquarian So- 
ciety,* for exhibition to its lumbers, a copy of an early English 
work, entitled, ‘‘ A driuncl® Merry Tales;'* and printed by 
Rastell, but withouf^^ate, in small folio; 22 leaves, pp. 44. 
Ue had found this work converted into pasteboard, and iorming 
the covers of an old book : as it had previously been known 
only fiom the casual mention of its title i>y Shakespeare, its 
discovery excited much interest among the students ot the lite«»^ 
rature which the history and explanation of his works has 
created. We subjoin the following extract from Cony-* 
eare’etommunicatioi} respecting it: 

The name of Khakespe^e has given such value to.ermy 
thing, however trifling, which can tend to the explanation or, 
iUustratiori of his wmks, that 1 p^bapp s^aieely 
for submitting t^lhe inspection of the t 

copy, which, though much mutilahlMl? 1 be&eye, ^ique, 
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an early Englisli worl< hitherto known only by his casual men- 
tion of its title ^ The Hundred Merry Tales/ 

From this jest book Beatrice is accused by Benedick of 
purloining an article in which it certainly would not in our more 
refined times be thought to abound — her ^ good witi No 
copy of the work in question having hitherto been discovered 
by collectors, it has been conjectured alternately, that the ex- 
pression of Beatrice*^ refers to some early translation of the 
.Oecainerone, the Cento Novelle Antiche, or the Cent Nouvelles 
Nouvellcs. There can now, however, I think, remain little 
doubt but the small volume transmitted herewith (which both 
corresponds in title with the sii])posed magazine of Beatrice’s 
wit, and is in fact a mere collection of short ludicrous anec- 
dotes and repartees) is the very work alluded to by Shake- 
speare. 

The Tales as far as I have examined them arc mostly of 
English origin : a few of them have descoiidod, with some little 
modifications, to those cheap ^ Jim /wiV/Av ’ which most of us 
can probably recollect to liavc ailbrdcd amusement to our 
childish years. 

** It is not impossible that a more accurate examination might 
discover in the vrork, some further illustrations of our early 
literature and manners than that aflbrded by the title. At 
all events it is remarkable as being probably the lirst book of 
jests printed in our language.’' -^ 

In 1815 The Hundred Merry Talcs were reprinted for a select 
literary circle, and dedicated to Mr. (V>nybearc, by S. W. Singer, 
Esq. ; a gentleman well known for his attacliiueut to c>ur older 
literature. 

Mr. Conybeare’s last communication to tlie Society of Anti- 
quaries was made so late as the montli of November J823, and 
was contained, like all liis previous ttoimiiunicatioiis, iu a letter 
to his friend Mr. KlHs. This was an abstract ol‘a contemporary 
poem on the Siege of Boueii, by lienry in 14*Hb com))ose<l 
by an eye-witness ; and lately discovcr(|^jtn the Bodleian Li- 
brary. A transcript of this poem b}r*fltr. C. of which the 
abstract \vas merely a precursor, is expected to appear in the 
next volume of the Archa-ologia. 

The ancient litercfture of this country, liowevcr, formed but a 
small portion of his attainments ; as a classical scholar, not per- 
haps as a scholiast, but as an elegant cultivated scholar, he 
'eminently excelled; ,and in Theology, on which he had of late 
years fully and properly concentrated his talents, he has not 
perhaps left behind him his equal for extensive acquaintance 

* ‘ I disilamful, — and that I had iny good vit oat of The TfunSred 

Mfrrff' Taleei — 'irdl,*^ this wag Signor Bt?nedick that said m^'^Much Ado about 
AO, 2^ ^c.L 

f Afckseologia, vol. xviii. p. 430* 
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with the whole field of inquiry : his deep and varied information 
on every part of it was unrivalled, and stood widely distinguished 
from the narrow erudition which sometimes passes current. 
This renders it a subject for regret that the Sermons he recently 

{ )reached at the Bampton Eccture, printed only for limited circu* 
ation, and a Reply to Palccoromaica, should form his only public 
cations of a theological nature. 

Though Mr. Conybeare never appeared to labour, yet his 
mind was too active not to demand almost constant occupation; 
and he therefore naturally sought for relaxation in change of 
intellectual employment: thus he occasionally pursued, and 
with much keenness, a great variety of subordinate objects; 
such us the history of art, — the liistory of languages, — the lite-* 
raturc of the middle ages, — mineralogy, andi chemistry ; but 
though in all these powers like his could not fail to give him a 
respectable rank, yet, to them, those powers never were applied, 
or intended to be applied, witli sufficient earnestness to ensure 
any very distinguished progress except in those departments 
of antiquarian literature to which we have already adverted. 

The Transactions of the Geological Society, and the new 
series of the Amiali^, contain, we believe, all Mr. Conybeare’s 
j)apers on scientific subjects. In the second volume of the 
former work he published some Memoranda relative to 
Clevelly, Iv orlh Devon ; in which, having visited the spot in 
company with Mr. Buckland, he describes the singular con- 
tortions in the grauwacke forming the clifis near that town; 
illustrating his descripuon by sketches : and recommending the 
cstabli^lmieut of a line of separation, in the subdivision of our 
rocks, between the rock which under the names of dunstone 
and sliillat covers so large a portion of the Nortli of Devon, 
and tliat metalliferous slate wdiich lying immediately upon the 
granite, of Dartmoor and Cornwall, forms the most conisiderable 
])art of the mining tract in both counties. In the fourth volume 
of the same work arc* some Memoranda relative to the Por- 
])hyritic Veins, jtgiies, in Cornwall;*' drawn up by 

Mr. tk piincipallylWa the notes of Mr. Buckland, with whom 
he examined tlieuv authors were in almost every instance 

strongly tem])ted to regard the elvaiis, as the rocks forming 
those veins are proviucially termed, as /)f contemporaneaiis 
formation with the schistose rock which they traverse. In the 
same volume is a Notice of Fossil Shells ia the Slate of Tia- 
tagcl," by Mr. Conybeare ; and the following additional paperji 
by him have been read before the Society, and will ap|Wi\ 
we presume, in the forthcoming part of its 
On a Substance contained in the Interior of oertaigadQlwik 
Riats:'' On the Compaiative Finiibility 
and the. jCliaracter of the Results^ 
scribed in this oomoiameatioii, 
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a view of comparing the characters of the indurated lias 
shale (found in contact with .the whin dykes) of the north of 
Ireland, with those of certain rocks to which it had been sup- 
posed to bear an analogy. The results tended, in Mr, Cony- 
beare’s opinion, to establish the identity of the Irish rock 
with the shale of the lias formation, as occurring elsewhere, 
rather than with the true flinty slate, or any other variety of 
basalt : and lastly, two notices On a recent Ligneous Petri- 
faction/’ 


It will be sufiicient to enumerate merely his papers in the 
Annals : they occur in the following order, in the present series. 
In vol. i. he described an inflammable substance found Ailing 
small contemporaneous veins in the ironstone ofMerthyrTydvil; 
and to which, b^ieving it to be undescribed, he gave the name 
of Hatchetine, in reference to the eminent chemist to whom we 
are indebted for so many valuable contributions towards the 
history of the bituminous substances. In vol. v. he communi- 
cated a further examination of this body ; but finding, subse- 
quently, that it had first been mentioned by Mr. Brande, in his 
Manual of Chemistry, under the appellation of mineral adipocire, 
he withdrew the name of Hatchetme, and acknowledged Mr. 
Brande’s priority of observation. In the first volume, likewise, 
is a short paper by Mr. Conybeare, On the Red Rock Marie, 
or Newer Red Sandstone as it is presented in the strata 
extending from Dawlish to Teignmouth : this contains a more 
precise examination of the roiled masses of various rocks 
included in the breccia of this formation than any account 
hitherto published ; for which reason, the authors of the 
Outlines of the Geology of England and Wales,” have given 
it nearly entire in that excellent work. 

In vol. ii. is an article by our author, ** On the Geology of 
the Neighbourhood of Okehamptou, Devon.” In vol. iv. papers 
On Siliceous Petrifactions imbedded in Calcareous Roct ; ” 
On the Geology of the Malvern Hills;” Qn Works in 
Niello and the Pirotechnia of Venoccio ]^iiiguccio Siennese;” 
and On the Greek Fire.” In vol. v. Q66ries on the Plumbago 
formed in Coal Gas Retorts ; ” “ Examination of Mumia ; ” and 
On the Geology of Devon and Cornwall.” In vol. vi. a con- 
tinuation of the la^t-mentioned article, and an account of a 


scarce and curious alchemical work, the Symbola Aure® 
Mens® Duodecim Nationum,” of Michael Maier. 

^ The admiration excited by the talents which could be 
directed, and so suc6essfully, to such varied objects, thus 
far rendered the task of recording the life of their pokiessor a 
pleasing one ; but we now come to a painful part of the subject. 
Early in the month of June last, Mr. Conybeare came to Uie 
ntetrqpol{|B ; ^partly on business connected with the printing oS 
" English and 
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Poetry which had been announced for several years, and the 
Anglo-Saxon portion of which was considerably advanced. He 
was seized with apoplexy on the 10th of June, and died on the 
following day; at the house of Stephen Grooinbridge, Esq* 
. FRS. at Blackheath. 0« the 20th, his remains were interred in 
a spot chosen by himself, in the church-yard at Bath Easton ; 
his brother, the Rev, W. D. Conybeare, and brother-in-law, 
the Rev. Charles Davies, being chief-mourners ; and his parish- 
ioners, with the clergy and gentry of the vicinity, attending the 
ceremony. 

We cannot better terminate this article than with an extract 
from the tribute paid to Mr, Conybeare’s memory by his warmly 
attached friend Archdeacon Moysey. 

His talents were of the very first-rate Ascription. In lan- 
guages, in poetry, in taste, he was distinguished far above his 
contemporaries : in chemistry and mineralogy he possessed a more 
than common degree of information. The writer of this slight 
sketch speaks from intimate personal knowledge of very many 
years, when he says, w ithout fear of contradiction, that whether 
as boy or as man, he never met his equal. His goodness of 
heart was unbounded. No calamity of others came unheeded 
under hitf eye ; nor was any thing which kindness could do for 
another ever omitted by him. Jfor tan we wonder at this, when 
we turn to the most valuable phint, in a character valuable on 
all points ; namely, his deep and unfeigned piety. There was in 
him a spirit of true devotion, a singleness of heart, a purity of 
ideas, wnich rarely, very rarely, have been found* Never did he 
lose sight of the responsibility w hich he had taken upon himself 
in the character of a parish priest. The multitudeB who 
attended his interment, both of rich and poor, bore just testi- 
mony to the character of him who had been truly the father of 
his parish ; the friend of the poor ; the comforter of the 
afflicted. In his Saviour’s path he trod with diligence on earth, 
and well jnay we trust that ne has now departed to that fulness 
of joy w^ichis prepared in that Almighty Saviour’s presence for 
them who fbllow^ll^ steps.’* E. W* B. 
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Article II. 

The Baherian Lecture.-^On certain Motions produced in Fluid 

Conductors when transinitt iinj; tJte Electric Current. By 

J. F. W. Herschel, Esq. FIiS> 

1. Having had occasion, in the course of some enquiries 
respecting the decomposing agency of the V^oltaic pile, to elec- 
trify mercury in contacl. with various saline solutioiis, 1 was sur- 
prised to observe motions take place in tlie fluid metal of a 
violent and apparently capricious kind, for which, as I had 
uniformly operated with very feeble electric powers, there seemed 
no adequate cause. Frequently it would be agitated with con- 
vulsive starts ; sortLetiines currents and eddies of great violence 
would be formed in it ; at others, it would spread and elongate 
itself, ramifying out into the most irregular forms ; and alto- 
gether presenting appearances of a nature so singular, as in- 
duced me to make experiments wuth a view to ascertain their 
cause, or at least the circumstances essential to their reproduc- 
tion, 

2. The singular convulsive agitations into which ynercury is 
thrown when placed within the circuit of a powerful Voltaic 
battery discharged through water, has been noticed by Sir 11. 
Davy, ill his Elements of Chemical Pliilosuphy, Pure water, 
however, is so very inipevrect a conductor, that great Voltaic 
powers must be used ; and the phauioincna are then too irre- 
gular, and the agitations too violiuit for divStiiictness, It is 
only when liquids which conduct well are used to form the cir- 
cuit, that they become regular, and can be studied at leisure 
under the influence of moderate electric energies, 

3. If a quantity of very pure and perfectly clean mercury, 
free from the slightest superflcial lilui, be placed in a Wedge- 
wood-ware evaporating basin (which must also be scrii[)ulously 
clean), and covered to the depth of about a quarter of an inch 
with concentrated sulphuric acid, and tiie extremities of two 
wires of platina in connexion with the poles of a,Vultaici' apjia- 
ratus lie immersed in /tie arid onti/ on opposite sides of the 
mercury, but not in contact with it ; immediately a rajiid circu- 

•lation will be seen to iajee jdiice in the acid, owing to a violent 
current which establishes itself between the two wires, setting 
directly across the mercury in a direction from the negative (or 
zinc) towards the positive (or copper) pole. This current is 
kep^ up steadily, and witliout any change in its direction or 

* From the Philosophical Transactions for Parti. 

•|* The battery 1 employed in this and the subsequent experiments (unless where the 
contrary is expressed )«fCon|lsted of ten pairs of single plates, each of fourteen square 
inches in surface, exdtjsfl by ihixed mtric and sulphuric acids much diluted. 
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force so long as the pile remains in activity, and only flags, 
and at length ceases, when its energy is quite exhausted. The 
mercury is not sensibly tarnished or otherwise acted on, and, 
after the experiment, is found to have undergone no change ; 
nor is the acid sensibly altered, with the exception of the trifling 
portion decomposed, and a minute quantity of mercury taken up. 

4. If we examine the pheonomena more attentively, we shall 
observe that the particles of the acid in immediate contact with 
the rnercuri/y are those which move most actively, being darted 
along its surface with surprising violence ; those above them, 
and more remote, appearing rather to be dragged or forced along 
by them, than impelled by any force acting directly on them- 
selves. We shvxll perceive too, that, if some distance intervene 
between the wires and the edges of the mercury, the current 
will be confined, and the circulation take place in the immediate 
neighbourhood of the mercury o;/(y, the liquid around the wires 
being nearly, or quite at rest. 

5. if the centre of the globule or disc of mercury be situated 
in one straight line with the extremities of the wires, the current 
will set diametrically across it; but if this be not the case, it 
will follow a curvilinear course, every elementary filament of it 
having a^diflerent curvature, and each traversing the mercury 
in a path having a common origin and termination, viz. the 
points (z) and (e) of its surface nearest to the negative and posi- 
tive poles respectively, 

6. If the globule of mercury be of considerable size (four 
hundred or five liundred grains for instance), it will be observed 
to elongate itself in the direction of its axis towards the negative 
wire, and if near enough, will reach and amalgamate with it: 
but if it be small, its whole mass will move bodily with more or 
loss rapidity,, as if attracted to the negative wire. This appa*- 
rent attraction is often very energetic, the globule moving with 
great velocity towards the negative wire, to which it unme- 
diatoly adheres. If the ^vires form a triangle with the situation 
of the globule wliile at rest, the latter advances neither directly 
to the negative, nor directly from the positive wire, but in a 
dire(‘tion oblic^e to both, approaching the negative wire in a 
spiral, and dWeribing frequently several revolutions with in^ 
creasing velocity befoie it ultimately falls into and amalgamates 
with it, like a body acted on atonceby#an attractive force tend- 
ing to the negative, and a repulsive, from the positive wire. 

7. These apparent attractions and.repulsions^ this elongation 

of large masses of mercury and bodily motion of small ones 
toward the negative pole, are in realily, however, only secon- 
dary effects ; their immediate cause, as well as that of the 
currents in the surrounding acid, will be discovered by a more 
minute attention to what takes place in the metdttiy itself^ 
under the influence of the eleolrio action? : V 
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V 

8« To this end« if we operate on a considerable mass of 
cury, and, instead of covering it with the acid, merely moisten 
it and the containing vessel, making the circuit as before, only 
by the medium of the thin film of acid which adheres, the cir* 
culation of the mercury will be not less violent; but it will 
then be evident that the origin of the motion is in the mercury 
itself, the acid film being (so far as mechanical impulse is con- 
cerned) merely passive, and dragged along by its adherence to 
the mercury, coating it frequently wuth a stratum so thin as to 
reflect iridescent colours over its whole surface, and render the 
phaeaomenoii extremely beautiful. The motion of the mercury 
consists in a continual radiation of its superficial molecules 
from the point nearest to the negative pole, by which it is kept 
in a constant state of circulation, each particle being urged 
along the surface from the negative to the positive pole and 
returning along the axis. Were the mercury insulated from 
contact with the bottom of the sustaining vessel, and devoid of 
adhesion to the liquid, the momentum of the portions going 
and returning would be equal, and the centre of gravity of the 
whole mass would remain at rest ; but by reason of the friction 
and adhesion of the fluid metal to the vessel and liq^uid, these 
re-act on the globule in a direction contrary to that oKhe super- 
ficial currents, and the centre of gravity accordingly advances 
in that direction, or towards the negative pole. When this 
motion cannot take place, the internal current, having all one 
uniform direction, forces its w^ay outwards to the negative pole, 
distorting and elongating the figure of the mercury in propor- 
tion to its energy. If the metal be oxidated, so as to give a 
certain tenacity to the super hcial film, the radiating currents 
pursue their course under it ; and the supernatant fluid, being 
thus defended from their action, remains at rest.. In this case 
the only indication of their existence is the protuberance pro- 
duced by the resultant interior streams. 

9. A number of singular appearances are explained by this 
internal current. In some cases the mercury throws out pro- 
jections or probosces of inordinate length, which take the direc- 
tion of the electrified wire, and follow all its nioj;ions. The re- 
sultant interior current is in this case directed al^ng the axis of 
the proboscis from its root to its extremity, which thus becomes 
•an indication of a very jiowerful radiation along its surface in an 
opposite direction, in others, the mercury flattens throughout 
its whole extent, and, when this is the case, it is always covered 
with a thick coat of oxide. In these circumstances the super- 
ficial currents tend from* the circumference towards the centre 
of the flattened mass, and the interior stream tends from the 
centre outwards in all directions, in a horizontal plane, thus 
continually urging the circumference farther and farther out, by 
diminishing the rasliuirof curvature of the vertical section of its 
edge. 
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10. That friction against the vessel is the principal cause of 
the apparent attraction of a globule of mercury to the negative 
end, may be proved evidently by the sibatitution of a glass for 
a Wedgwood-ware basin. In this case the currents are pro- 
duced ns before ; but, though equally forcible, the glooule 
shows little or no tendency* to move bodily, but if placed on a 
plate of emeried glass, or on any other rough surface, it will 
move with great activity ; nay, so strong is its tendency to the 
negative pole, that globules of considerable magnitude may 
thus be sustained without contact of either wire, on surfaces 
many degrees inclined to the horizon. 

11. It is essential to the production of the motions in ques- 
tion, that the mercury be in actual contact and free communi- 
cation with the acid, and so situated as to be within the in- 
fluence of the electric current. It is not necessary, however, 
that a continuity of the acid should subsist between the posi- 
tive and negative wires ; they will appear in any interrupted 
circuit of mercury and the liquid medium. The experiment 
indeed is difficult to try in sulphuric acid, whose capillary 
attraction for mercury is such that the least drop, applied to 
any part of a clean surface of that metal, instantly spreads over 
the whole, but with other conducting media it may readily be 
made. We have only to drop a little of the liquid to be tried 
on two different spots of a large clean surface of mercury, and 
bring the poles in contact w'ith them, taking care not to plunge 
them in the metal, when the same phaenomena will be observed 
to take place about each pole as if the whole surface had been 
covered with the liquid. The motions however are confined to 
such portions of tne mercury as are actually covered, all the 
rest remaining quite still : the effects too are modified by capil- 
lary action. 

12. When {he circuit is completed in a conducting liquid, in 
the manner described in the beginning of this paper, the action 
is most forcible in the direct line joining the poles ; its violence 
diminishing as we recede from this line, though ^it continues 
sensible to a great distance either w^ay : and the course pursued 
by electricity in its passage through conducting media, and its 
law of distribution within it, may in some degree be tra^d, by 
. placing gtobule^f mercury in different paits of a liquid ; when 

It will be plainly seen, that it is by no means confinea, or nearly 
so, to the straight line between the poles, or to the surface of 
the conducting medium, but immediately on quitting the wirea 
difffuses itself through the whole liqnia, its density beiOjg a 
maximum in the space directly betweeq them, and diimnisi^K^ 
rapidly as we recede from their line of junction. ^ 

13. The mechanical action appears to*l)e 

proportional to the absolute quantity df electricity adlidh 

d€to through a filament of the liquid at 
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where it is exenedX The magnetic effect is proportional 
{cmtefis paribus) to the absolute quantity of electricity in 
present at once, (or at 'any indivisible instant of time)' in a. 
given portion of the conducting wire, or within the sphere of 
action of the needle, that is, to its density.*^ To establish or 
refute this distinction, will require elpevirnents which it is easy 
to imagine, but which I have not yet had an opportunity of 
making. At first sight, indeed, the phrenomena in question 
present a considerable; analogy to the elt;ctro-inugiietic vortices 
observed in the fluid metals; but oii presenting very powerful 
magnets to the mercury, wliile under the circumstances above 
described, in various positions, i have never been able to per- 
ceive an}’' influence exerted by them in accelerating, retarding, 
or deviating the currents ; and moreover, these are incompara- 
bly more forcible in proportion to the electric powers used, than 
the motions produced by the action of magnets. 

14. In consequence of this superior energy of action, the 
phaenomena which form the subject of this Paper, furnish a 
test, perha})s, the most sensible yet known of the develope- 
ment of feeble Voltaic pow ers. 1 constructed a small })attery 
of zinc and cof)per wires twisted together, each pair being two 
inches long from the point of junction, and the wires -ijj. of an 
inch thick. Ten pairs of these, excited by extremely dilute 
nitric acid, caused a rapid rotation in menany, interposed under 
sulphuric acid between tlie poles, and a regular advance of 
globules of that metal towards the negative. ])oK‘. The rotation 
continued with considerable force, wiien the wires were so far 
withdrawn as to have only their extremities in contact with the 
liquid in the ceils, in which case the surface ex]>osed by each 
pair to the action of the acid could not exceed of a square 
inch. Nay, so delicate is this indication, tiiat the electricity 
developed by bringing the extremities of a thin zinc and copper 
wire ill contact with a glass merely moistened with the above 
mentioned dilute acid, is abundantly suliicient to cause an 
immediate and unccpiivocal rotation in an ounce or tjvo of mer- 
cury properly ex])Osed to its action. By lliis means, indeed, the 
feeblest electrical excitement may be jilaced in evidence. 1 have 

* lu these expressions I ha%c conceived electricity as hein^ transmitted through 
conductors according to tlic laws of a gas of high, but variable elasticity tlirougli pipes 
more or less obstructed, a supposition which will represou many of tlic plitcnomena. 
The sluggish electricity of a smglc pair of plates may be compared to air, rendered 
dense and less elasiic by excessive cold, while the active clmrge of a powerful battery, or 
the sparlc of an ordinary electrical machine, is in this view assimilated to air witltall its 
energies exalted, and its ilensity (Timimshed by violent boat. The same quanUty in 
may pass through the sai ue conducting pipe in the same time ; but in the one 
case tlic motion of each molecule will be comparatively mncli slower, and the actual 
quantity present ai^ twiy instant of die discharge U* g. an indi in length) of the conduc> 
tor, much gieater^ian in the other, I am well aware that this is merely an analogical 
representation oif, facts, and of course inaccurate, but it serves to explain the distihmon 
in the text. ' • 
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thus rendered strikingtif sensible the clec^icity developed by a 
mere dilference in the state of the surface of two small portions 
of copper wire from the same coil (one being a little cleaner than 
the other) not above an inch in length of^ither being immersed; 
or that set in motion by a copper and zinc wire held near toge- 
ther and dipped in common* pump water, powers which it is not 
easy to render sensible by other means. For the success of 
thestj experiments, however, it is nol enough merely to plunge 
the extremities ol* the conducting wires under sulphuric acid. 
The surfaces of contact kerc' require to be greatly increased, so 
as to insure the traiisniissiou of the whole of the electricity 
developed. ^Thc best way is to immerse them in two consider- 
able pools of mercury under the acid, one on either side of the 
globule to be set in rotation. 

15. llitlierto we have considered only the effect produced 
wlicn a current of electricity is transmitted over mercury through 
sulphuric acid. Wlieii oth(‘r conducting liquids and other 
metallic bodies arc used, phenomena of the same kind are pro- 
duced, but so modified by the iiature of the substances employed, 
the intensity of the electric power, and the manner of conduct- 
ing the experiuienls, as to become extremely perplexnig ; and 1 
must warn tlie reader who may be inclined to repeat then\, that 
he must ollpect to find theuu iVequeutly fail; or even give con- 
trary results iVom (huso I shall describe, owing to causes by no 
means easy to <lisc(iver. TJie principal is impurity in the mercury 
used, and none should be used but what has been carefully 
distillc'd, and well washed with dilute nitric acid. It was long 
before 1 discovered this necessity ; andrignorance of this essen- 
tial condition engaged me in a series of tedious and dishearten- 
ing repetitions ot‘ every experiment, till 1 was on the point of 
relinquishing the subject in despair, encountering contradictory 
results ill operations conducted, as I then supposed, in a manner 
precisely similar. 

10*. When mercury, so purified and perfectly clean, is placed 
in -any conducting liquid, and the circuit completed without 
bringing either j)oie in contact with the metal, the ^hmnomena 
vary with the nature of the liquid ; but, generally speakigg, the 
effect is the production of currents more or less violent, l^diat- 
ing from the pdmt nearest the negative pole. In the acids, 
particularly in the more powerful and concentrated ones, and , 
such as are good conductors of electricity, they are decided and 
violent, in saline solutions their force is le^fts, in proportion as 

* T^e efficacy of an increase of surface for transmitting electricity into a liquid is 
remarkable. By bringing the positive pole in contact Vith a latge surface of mercJliTy, 
or still better, of an amalgam of mercury and zinc, ove^ which a saline solution is 
poured, Uie reduction of the metals of tl)e alkalies and earths 'tit tlie other pole is 
operated with a degree Of facility hofdly to he imagined without trial. In Uus way the 
decomjf^tion of ammonia may be dftcctsd with Uiroe pair of df the ftboye 

dimensions, in very moderate action. ^ 
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Ae electro-positive eilbigy of the base is greater. Thus, in the 
salts with a basis of p<k:a^ they are feeble, and often only peiy 
ceptible by a moment^ start of the mercury when the circuit 
is completed. In those of soda, ammonia, baryta, strontia, and 
litne, they are more distinct, while in salts of magnesia, alumina, 
and the metallic oxides, their influence is still more sensible. 
On the other hand, under solutions of the pure alkalies and 
alkaline earths, the mercury remains quite quiescent, or at 
most is only agitated by feeble and irregular motions^ depend- 
ing on causes not now in contemplation. 

{To he concluded in . our next ,) . 


Article III, 

On the Applicahilit^ of Sir H, Davfs Discovery to Copper 
Vessels employedjor Culinary Purposes. By Dr. Bostock, FRS. 

(To the Editors of the Annals of Philosophy.) 

GENTLEMEN, ' Uj>}fer Bedford^jplace, Au^. 9, 1824. 

The following experiments were undertaken in consequence 
of a conversation that took place on the subject. of Sif H. Davy’s 
interesting discovery of the mode of preserving copper from the 
action of sea water. The question was proposed, how far the 
same principle was applicable to the copper vessels that are 
employed for culinary purposes, whether it be necessary to have 
their interior surface completely lined with tin, or whether it 
mi^ht not be sufficient to have a portion of it only covered, 
which might protect the remaining part. 

1. Three discs of copper were immersed in vinegar ; the first, 
without any addition ; the second, with one of its surfaces 
covered with a sheet of tin ; the third, with a similar sheet of 
tin immersed in the fluid, But not in contact with the copper. 
After an interval of five weeks, the fluid belonging:, to the first 
disc w as of a glaucous colour, and w as found, by tlie action of 
amrai|pia and of potash, to contain a considerable quantity of 
copper dissolved in it. The vinegar in the two other vessels 
was opaque, and contdinSed a considerable quantity of a light- 
brown sediment, which appeared to be an impure aceUte of tin. 
The plates of tin wore evidently much eroded, and the one 
which was not in contact with the copper had a coating of 
copper deposited upon its surface ; no copper could be detected 
in«either of the fluids. . • 

The general fact being thus ascertained, the phenomena were 
examined with more accuracy. A ^ colourless acetic acid was 
employed of such strength that 100 grains of it were neutralized 
by 66 grains of f rysjtaliized bicarbonate of potash ; by the test 
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of muriate of barytes, it appeared to. from sulphuric acid. 

Sheets of copper were used two length by one in 

breadth, having, therefore, a surface of fo|(T square inches. 

2. Three pieces of copper, weighing respectively 78, 77, and 
74*5 grains, were each imtpersed in iSjss of acetic acid, the 
first without any addition, the second with a sheet of tin of the 
same size with itself, and weighing nine grains, placed at about 
an inch from it in the fluid f the third, with a similar plate of 
tin closely applied to one of its surfaces. 

3. In 37 days the acid in No. 1 had acquired a fine blue 
tinge, was char and transparent; the copper was tarnished, 
exhibiting a blackish mottled appearance ; it was found to have 
lost 1*5 grain. 

4. The cojiper that was pieced opposite to the tin was consider- 
ably tarnivshed and blackened, and was found to have lost 2-2 grs. 
The tin was evidently much eroded, and on the side opposite to 
the copper was covered with a black coating which was not 
easily detached from it ; the fluid was opaqim, and of a light- 
yellow colour, and contained a. consideilible quantity of a 
light-yellow precipitate. The tin was digested in amraoi^a; the 
ammonia gradually acquired a fine blue colour, and the tin was 
left perfectly clean, but tvith its surface exhibiting the appear- 
ance which ?ias been termed moiree; it had lost 2*5 grains. The 
acid, ^afler stoine days, deposited the yellowish substance, and 
became transparent’; in this state it was not precipitated by 
potash. 

5. The CO j) per that was in contact with the tin was vei*jr 
slightly tarnished on the part exposed to the acid, and exhibited 
undulating lines ’^of prismatic colours which w^ete extendi 
between the edges of the tin ; its w^eiflitwas not affected. The 
tin was evidently eroded ; the surface in contact with the ^opr 
per exhibited lines of prismatic colours, running in various 
directions ; while the outer surface exhibited the tnoi^e appear- 
ance j it had lost *9 grain. The fluid exhibited the same pro^ 
periie^s with that in No. 4, but in a less degree. 

fi. For the purpose of comparison, a similar piece of tia^s 
immersed without addition in acetic acid; it was eroded, 
bited On both sides the moiree appearwee, and was found io 
have lost 1 grain ; the fluid resembled That in No. 5. Hence it , 
would appear that when copper is il0ner^ed in acetic acid 
with halfits surface covered with tin, and the otl|er half exposed, 
the copper is not dissolved by the acid. When the eppper and 
tin are both immersed in the acid, but not In contact, the copper^ 
is dissolved in considera|)ly greater quantitjr than when the tin 
is not present, but the whole. of the dissolved copper is prpeipir 
lated upon the ^fuce of the tki. With respect to the action 
acetic acid upon tin, when the same quantities of tbamateriida 
are ei^ployed, the tin being either simply immersed in the acid^ 

New Seriesy vol, vni, n 
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being placed opposite to the copper, or being in contact with it, 
the quantities of tin dissolved were respectively as the numbers 
10, 25, and 9. 

7. I next wished to examine the effect of the vapour of acetic 
acid upon copper ; for this purpose a sheet of polished copper 
was half immersed in acetic acid, so that an inch of it was 
above the level of the fluid. In six days the fluid was tinged 
blue ; the part of the copper in the acid did not appear much 
affected, and there was a clean bright band of *2 inch above the 
fluid ; above this was a considerable crust of dark-blue crystals 
wliich covered the upper part of the plat(j, gradually becoming 
less dense, until towards the top it had the appearance of a thin 
sprinkling of a fine powder; the colour also gradually changing 
from a deep blue to a light bluish green. 

8. A plate of copper weighing 70*8 grains was partially 
immersed in acetic acid, a sheet of tin weighing 6 grains being 
placed opposite to it, and completely immersed in the fluid. In 
seven days, tlie cojiper, with the adhering crust, had gained in 
w^eight ‘2 grain ; it was then immersed in water, so us to dissolve 
the crust, when it was found to liH\e lost *3 grain, making the 
whole weight of the crystals *5 grain. The disposition of the 
crystals was as folIov^s: the part of the copper that was 
immersed in the acid retained its polished ajipearance ; at tlie 
surface of the fluid w as a very tine black line, above this was a 
space of rather more than *] inrdi as briglit and clean as the part 
immersed ; above this there was a pretty well defined zone of 
dark-blue crystals, of nearK *2 inch in breadth, while the 
remainder of the copper was covered with a greenish, powdery 
matter, more in quantity near the crystals, and gradually dimi- 
nishing to the upper edge, 

9. A similar experiment was performed, except that one of 
the surfaces of the cojrper w^as half covtued with a sheet of tin, 
the upper edge of the tin coinciding with the level of the fluid; 
the copper weighed 74*o grains, and the tin 10 grains. After 
immersion for seven days, the copper liad *6 graiii of the.- crys- 
talline matter adhering to it. The disposition of the crystals on 
the coated side of the coj)per was so far similar to tliat in the 
last experiment, that there w as the clean space of about *1 inch 
above tlie fluid, next the zone of dark-blue crystals, like those 
in No. 8, but more^than twice their breadth, while above these 
crystals the upper part of the copper was nearly clean. On the 
nneoated surl'ace of the copper there was a pretty distinct arch 
.of crystals passing befw'een tJie two upper corners of tlie tin, und 

rising about ’5 inch* above the level of* the fluid. The* tin was 
considerably eroded, and exhibited much of the moirte appear- 
ance. 

10. In order to compare the eflect of acetic acid upon copper 
in the liquid fetate and in that of vapour, two similar plates of 
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copper were plunged into equal quantities of acetic acid, one of 
the plates projecting one-third above the fluid, while the other 
was wholly immersed in it. The blue crystals began to form on 
the upper part of the first piece of copper long before any effect 
could be perceived in the plate that was totally immersed. In 
10 days the two plates were removed, the crystals were dissolved 
from the one that was partially immersed, when it appeared that 
the loss of weight in this was at least as considerable as in the 
plate that had been wholly immersed. 

11. A plate of copper was half immersed in acetic acid satu- 
rated with potash ; the upper part of the copper was scarcely 
affected ; it was only slightly tarnished and a few minute crystals 
formed upon it at a little distance from the level of the fluid ; 
the fluid remained clear and had acquired a bright blue tinge. 

12. In order to observe how far -the action of acetic acid 
upon tin, when copper is immersed in the same fluid, depends 
upon the extent oi‘ surface, two equal plates of copper were 
immersed in equal quantities of acetic acid; in one a sheet of 
tin was applied to the copper of three square inches in extent, 
ill the other of one square inch only; in ten days they were 
examined, when the two sheets of tin were found to have lost 
very nearly the same weight. 

13. In order to observe wliether the contact of tin preserves 

copper from the action of oil or fat, two plates of copper were 
smeared with grease, the surface of one of them being half 
covered with a sheet of tin ; nine days elapsed before any effect 
could be perceived in either of them, at the end of this time a 
faint shade of green was visible in some parts of the grease ou 
the uncoated copper, and the coloMi has since continued td 
increase and to extend itself; no has taken place on 

any part of the partially coated copper. 

The practical conclusion that we may draw from the abbve 
experiments is sufficiently obvious ; we find that copper is pre- 
served by tin from the action of acetic acid in the same manner 
as it is* from that of sea water ; but that wc cannot make use of 
this principle in vessels intended for culinary purposes, in con- 
sequence of the volatile nature of the acid. Most of the phe- 
nomena that were observed might have been anticipated from 
our previous knowledge with respect to tlie galvanic action of 
metals upon each other, and upon the saline solutions in which 
they are immersed. Such are the increaseS solubility of both 
the copper and the tin when pipped in the same vessel of acetic 
acid, and the deposition of the dissolved chopper on surfaop: 
of the thi; the greater quantity of the crystallized acetate of * 
copper formed when the half immersed plate of copper had a; 
sheet of tin plunged in the same fluid, and the small quanj^tv 
of the acetate which was produced when the acid was renderra 
less volatile by being. saturai^d with potash* 

N 2 
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The description of the mode ia which the crystals of the 
acetate of copper were disposed on the half immersed plates is 
a faithful representation of the appearances that presented them- 
selves* The interval of bright copper between the apparent 
level of the fluid and the low er edge of the crystals is, I con- 
ceive, to be attributed to a thin film of the fluid which adhered 
to the metal, while the defined zone of crystals and the arched 
^form which they assumed on the uncoated side of the plate, 
would appear to be referrable to some modification of galvanic 
action. To the same cause we must perhaps refer the bands of 
prismatic colours which passed across the copper between the 
two edges of the tin. But 1 am aware that these phenomena 
require farther examination. J. Bostock. 


Article IV. 

On the best Method of chemically ascertaining the relative Values 
of the different Articles used for Tanning Leather, 

(To the Editors of the Annals of Philosophy,) 
GENTLEMEN, IT, 18?4* 

I SHOULD feel much obliged to you for the communication* 
through your Annalsj of the best method that is known of 
chemically ascertaining the relative values of the different barks 
and other articles used for tanning leather, sufticiently accurate 
to guide the practical tanqer. Elm and larch barks have been 
used of late years bjl^i^me persons; but their value in 
regard to that of oak is very imperfectly understood. Vallonia, 
a Mediterranean product, a large kind of acorn, has been used 
to a considerable extent, especially for sole-leather ; and more 
recently the bark of the cork-tree. By precipitating a solution 
of the tanning matter of cork-bark, and another of oak bark, by 
carbonate of potash, and then filtering and drying the precipi- 
tates, 1 find their value to be nearly as 16 to 8. Sumac, com- 
parecl in tanning quality with oak bark, has been estimated as 
6 to 2, but oak bark tannage is tougher. Two pounds of sumac 
will make one ])Ound of leather. Five pounds of such bark as 
tanners in the country gel are requisite for the same effect. 
Two pounds of raw pelt are necessary to make one pound of 
tanned leather. Dressing leath^ does not require so strong an 
• ooze, or infusion of bark, as sole-leather. Wjh|t woujd be the 
most economical method of extracting the ta%ming matter of 
these substances ? I am, Gentlemen, 

Your constant reader, 


F. C. 
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Article V. 

Remarks on Light and Heat from Terrestrial Sources, Bjr 
Baden Powell, MA. FRS. 

Aug.S, 1824. 

f 1 .) T N a former paper 1 made some remarks on the necessity 
oraj)plying some certain and definite tests in order to discrimi- 
nate different species ot* iieating effects ; and adverted to the 
application of such tests to tlie in\ estigation of the nature of 
solar heat. Similar methods may easily be adopted in order to 
examine the constitution of the heating effect emitted or radiated 
from incandescent and burning bodies. This latter part of the 
inquiry is one of the greatest interest, and at the same time one 
w hich appears to require more particular examination than it 
has hitherto received. 

The grand question regards the interception of radiant heat 
fioiu the sources above-mentioned by a glass screen; and to this 
point have tli^e w’ell known researches of Leslie, De la Roche, 
iSce. been directed. Some questions which appeared to me to 
originate from those investigations, I have attempted to examine 
experimentally ; and have had the honour of laying an account 
of them before the Royal Society, though at too late a period of 
the session (June, 1824) to admit of its being read before the 
vacation. Jt is not, therefore, my intention at present to enter 
upon any detail of those experiment^^|iut merely to make a few 
incidental remarks on the design ofWem, and on the subject in 
general; and 1 only allude to the circumstances above- mentioned 
in order to account for any apparent delay in bringing forw^ard 
the particulars of the experiments. 

(2.) The object of these inquiries cannot be better elucidated 
than tiy takhig u very brief review of the present state of 
op nions on the subject. 

The celebrated experiments of Prof. Leslie on the interceptive 
power of screens (on Heat, Chap. 3), have most conclusively 
established that at temperatures not greater than that of boiling 
water the radiant heat emitted is totally intercepted by a plate 
of glass ; and that any effect produced on a thermometer 
beyond it is owing solely to^he heat which the screen has 
acquired and i:adiates again. His conclusions, however, do uot^ 
immediately iE^ly to the emission of heat at very high temper^ 
atures. 

That there exist essential differences between the constitution 
of the heating power of luminous hot bodies, and^that of the 
same power proceeding from those which are non4nminom^ waf 
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clearly pointed out by Prof. Leslie himself. (See his Inquiry/’ 
p. 54, &c.) 

The same distinction is also remarked by Biot as having been 
originally pointed out by Marriotte, the first observer of the 
reflection of heat by the same laws as those of light : Qui a 
indique aussi la necessite de distinguer le calorique ohntr et le 
calorique hunineiixy (Biot. Traite de Phys. iv. bOli.) 

(3.) The subject having been taken up by M. De la Roche, 
results of the most important nature were obtained in several 
series of experiments, which, from their accuracy and elegance, 
have justly excited the admiration of the philosophical woild. 
The account of them was communicated to the French Institute, 
and, according to the excellent plan adoj^ted by that body, a 
report upon the examination of tliern was afterwards drawn U[> 
and published by the conirnissioners appointed for that purpose, 
MM. Berthollei, Chaplal, and Biot. A translation of their 
report may be seen in the Anna/s of Phikmpby, O. S. ii. Ibl. 

This distinguished ])hiIosopher t-xtendc'd tlie examination to a 
sciies of radiating bodies, (‘xtending from boiling mercury to 
incandescent metal, and flame in diflerent stages of combustion. 
11c tried the interceptive eflects both of transj)arent and opaque 
screens on tlie radiant matter or influence proceeding from tlic 
substances in question, and acting on a thermometer, with its 
bulb blackened, and placed in the focus of a reflector, his resulls 
are given by Biot, Traite de Phys. iv. (540. The following 
extracts will best display the nature of the conclusions. 

A greater effect w^as observed on the blackened thermometer 
beyond the glass screen in proportion as the temperature of the 
source pf heat was elevated, and as it ap[)roached the state of 
luminosity, or became more perfectly luminous. 

“ Mais dans cet etat memo il y a encore des differences ; car 
selon Pobservation de Mariotte si Ton fait reflechir la lumia^e 
du ^okil au foyer d’lm miroir concave de metal, etqu’eiisuite on 
mette aii-devant de cc miroir un vaan de verve, il n’en resultera 
dans la temperature du foyer qu’une^«//^/t’ dimimdion, telle que 
I ou I; mais si Ton fait la mcmie experience sur /f feu d'unfoj/er 
on d^un fovrncau on trouvera que la reflexion direetc suf le 
miroir sam ecran, produira une chnleurirfe vive,et n’en produira 
qu’une irh faible, ou insensible, si I'on interpose In lame de verre 
meme en se rapprdchant asscz du feu pour que Timage lurai- 
neuse formee au foyer soitplus yive qu’au])aiavant,” 

Upon which M. Biot makes following remark : Or cc 
• r^sultat que je nc fais qu’enoncer cst de la plus haute import- 
ance ; car d’abord Tinegahte de la transmission a diverges temper- 
atures de la source rayonnante montre que les Emanations 
calorifiqucs qui en partent dans les diverses circonstances sont 
difertment modijim : et on second lieu, la transmission plus 
abondante h mesurc que le rayonnement calorifique s^approihe 
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de Petal de lumiere semble indiquer le progres d’un m&me pheno- 
m^ne qui dans ses modificatiom diverses, agit sur nous in6gale- 
ment, comrae si les emanations calori/iques n'etaient que de la 
tumihe obscure, et la lumiere du calorique lumimux'' (P. 612,) 
(4.) Some observations bearing upon this subject occur in 
Dr. Brewster’s elaborate paper on New Properties of Heat, 
&c.” in the Phil. Trans. 1816, Part I. His 40th proposition is 
directed to prove that radiant heat is not susceptible of refrac- 
tion, and is incapable of permeating glass like the luminous 
I’ays. The truth of this is demonstratively shown from the 
curious properties examined in the previous parts of the paper, 
and shown to be communicated by heat to glass ; and by the 
progress of which, the passage of the heat through the glass 
may be as clearly traced as if the heat itself were visible. 

He applies this conclusion to the experiment of Sir W. Her- 
schel, in which tlie concentration of simple heat by a lens 
appears to be proved. The thermometer must have received 
the heal radiated by the lens itself, and from the circumstance 
that the edges will cool first, the most copious radiation of heat 
will be in the direction of the axis. By a reference to Sir W. 
Herschers paper (Phil. Trans. 1 800, Part 11. No. 15, Exp. 19, 20), 
it will obvmusly admit of question, whether in addition to the 
causes thus shown to be operating, the light from the red-hot 
metal may not have affected the thermometer. 1 have tried 
seveial experiments (an account of which will hereafter be 

f iven), from which it appears to me that tJie light from incan- 
escent metal possesses a much greater heating power (using 
that term in the sense before defined) than might be anticipated 
from its small illuminating efi*ect,'‘\ Dr. Brewster’s proposition, 
however, is a most important and^^nclusive one as to the inca- 
pacity of simple heat to undergo refraction, or to be transmitted 
m the way of direct radiationthrough glass. In connexion with 
the same point he also examines the conclusions of MM. De la 
Roche and Prevost, These observations 1 give in his own 
words : — 

The ingenious experiments of M. Prevost, of Geneva, and 
the more recent ones of M. De la llcche, have been considered 
as establishing the permeability of glass to radiant heat. 
M. Prevost employed moveable screens of glass, and renewed 
them continually, in order that the result he obtained might not 
be ascribed to the heating of the screen ; 6ut such is the rapidity 
with which heat is pi‘opaga||wl through a thin plate of glass, that 
it is extremely difficult, if nor impossible*, to observe the state of 
the thermometer before it has teen affected by the secondaly 
radiation from the screen. 

The method employed by M. De la Roche of observing the 
difference of effect, when a blackened glass screen, and a irans* 
parent one, were made successively to iwterope^t the radijnt 
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heat, is liable to an obvious error. The radiant heat would find 
a quicker passage through the transparent screen, and, there-* 
fore, the diflbrence of efl’ect was not due to the transmitted heat, 
but to the heat radiating from the anterior surface. The truth 
contained in M. De la Roche's fifth proposition is almost ^ 
demonstration of the fallacy of all those that precede it. He 
found that a thick plate of glass, though as much, or more 
permeable to light than a thin glass of worse quality, allowed a 
much smaller quantity of radiant heat to pass. If he had 
ein])loyed very thick plates of the purest flint glassy or thick 
masses of fluid that have the power of transmitting light 
copiously, he would have found that not a single particle of heat 
was capable of passing directly through transparent media.'' 
(P. 107.) 

(5.) That a greater effect should be produced on the thermo- 
meter beyond the plain, than beyond the coated screen, 
appeared to me a curious circuiust nice. And when we consider 
how very little the thickness of the glass Is increased by a coat- 
ing of C'hina ink, it would not seem likely that tliis alone could 
have been sufficient to produce the diflerence ofeflect observed. 
l>ut there is still a further circumstance to be considered. The 
blackened side of the glass was towairds the radiatiuo' body, and 
between it and the thernioineter in the focus of the reflector. 
The coated screen uiiist, therefore, have absorbed more beat, 
and we should in consecjuence be prepared to expt^ct that it 
would radiate more to the reflector, and thus a greater efliect be 
]'roduced on the focal thermometer ; uhicli we know was not 
the case. This dilienmce ofettect was observed by De la Roche 
not only with luminous, but also with non-luminous hot matter. 

The inference which seems to have been drawn is this: — Even 
when the hot body w as non-luminous, the eftect on the thermo- 
meter, wath the p/a in glass inter])osed, w'as greater than with the 
blackened; but the transmission of heat by absorption aud sub- 
sequent radiation must have been at least (v/zm/ in the latter age 
to that in the former; and upon the established law^: of absorp- 
tion and radiation, it would have been greater. Hence it seems 
necessarily to follow that the eftect through the plain glass must 
have been, at least in part, a direct transmission of the radiant 
matter, or influence, unaltered in its nature, and merely subjected 
to a cei’tain loss of intensity. 

(b.) l^efore we fully assent to the conclusiveness of this 
reasoning, there is one point necessary to be considered, which 
appears likely to afl'ect die inferend^ and to afibrd a satisfactory 
explanation of the apparent difficulty. 

The glass screen would necessarily be more heated at its 
central part than towards its edges ; and neither would its whole 
area be exposed to the rays coming from the first mirror, nor the 
whole of the •pppoi^itc surface be employed in radiatiag its 
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acquired heat so as to fall upon the second reflector; as will be 
evident by inspecting the subjoined diagram, which represents 
the arrangement of De la Roche’s apparatus according to the 
verbal description. 

It is here evident that the portions 
of the screen which fall without the 
area of the rays will not radiate 
their heat so as to produce much 
efiect on the focial bulb t, and the 
parts h h of the blackened side w ill 
give out their heat more rapidly, and 
consequently abstract more from the other parts on the side away 
from the thermometer than when the glass was plain. And the 
same will he the case to a less extent even within the area of 
the rays, since the central point of the screen will be the most 
heated from the additional direct action of the hot body /, 

With the plain glass there was neither so great an excess of 
heat (from its less absorptive texture), nor such a tendency to 
radiate it on one side rather than the other. 

(7.) If the explanation here attempted be considered satis- 
factory, it will then be obvious that we are not obliged to 
infer from De la Roche’s experiments that any simple radiant 
heat was iransmiltid direcily through the gla^s. But in the 
subsequent (Mses, where tin* radiating body wxis raised to lumi- 
nosity, it is evident that there was a much greater effect pro- 
duced with the glass screen than can be reasonably accounted 
for by any secondary radiation; and the magnitude of this^ 
compared with the total direct effect, obviously bears a close 
relation to the degree of luminosity. 

(8.) In former, as w^ell as recent times, several experimenters 
have noticed the fact that the effect of luminous bodies on a 
blackened thermometer is concentrated with the light in the 
focus of a lens, and that the glass itself does not become heated. 
See Mr. Brande’s paper on Combustion, &,c. Phil. Trans. 1820, 
Part L seett 2.) 

Here then is a decisive proof that in these cases it is not a 
mere secondary radiation of the heat acquired by the glass, but 
an actual transmission. 

(9.) From the labours of the different and distinguished expe- 
rimenters who have examined this subjeej, we may, with cer- 
tainty, learn thus much, that independently of the heat acquired 
and radiated again by the screen, there is, in the case of 
luminous bodies, a certain^^rtion of fhe total heating effect 
actually transmitted. 

(10.) What then, we have now to inquire, is the nature of 
this transmissible effect? Is it merely simple radiant heat to 
which the great elevation of temperature communicates proper^ 
ties which at lower temperatures it does not possess t It sOg. 
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why is any part of the total effect intercepted ? And that this 
is the case, may be readily seen jii the latter cases of De la 
Rochets experiments, as well as in many others. 

If it be merely light into which, on Prof. Leslie^s hypothesis, 
the radiant heat of the body has bef n gradually converted, the 
whole effect ought to be transmitted ; since the diminution 
which light suffers in passing through a plate of clear glass 
would be very trifling. 

(11.) All these and any similar questions which might arise, 
appear to me capable of solution by merely extending the 
inquiry as to the connexion subsisting between the interceptive 
power of glass in different instances, and the relation which 
both the intercepted and the transmitted portions of the effect 
bear to the nature of the surfaces on which they act. By obvi- 
ous experimental methods, we might examine whether the trans- 
mitted part affects differently coloured, and differently textured, 
surfaces in the same proportions as the total or direct effect 
does. And each may be comjiared with what we know of the 
properties in reference to these points, by which both simple 
radiant heat, and the heating power of the solar light, are cha- 
racterized. Thus w^e may clearly ascertain by the application 
of definitive tests, whether the portion intercepted be similar to 
simple heat in its relation to the texture of* the surfaces on 
which it acts most powerfully ; if so, it agrees with the ra- 
diant heat'^ from nou-luminous sources m the two charac- 
teristics by which it may be defined. If again, the transmitted 
portion agree with the solar light in acting more energetically 
on surfaces of a darker colour, this Avould prove its joint pos- 
session of these two ])roperties whose combination marks the 

heating power of light.'’ Such an examination would thus 
decide wdiether the radiating influence be due to one simple 
agent or to the joint, though distinct, operation of two. 

(12.) In describing iny observations on the solar rays, I 
alluded to the extension of the same examination to other cases. 
This constitutes one principal part of the experiments referred to 
in the present instance. 

Two thermometers coated, one with chalk and the other with 
Indian ink, were exposed precisely in the same way as before, 
both with and without a screen of plate glass to the radiation 
from non-luniinous lipt iron ; from the same iron at a bright red 
heat, and from the flame of an Argaiid lamp. Instead of the 
same ratio in the effects on the wfhite and on the black bulb 
being preserved, as in the case of solar heat, 1 found a very 
considerable diflerend'e. When the rise of the two thermome- 
ters was observed with the screen, the ratio subsisting between 
them was very considerably greater than that which was ob- 
tained without the screen. The same thing was also tried in 
other ways several applications of the differential thermo* 
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meter having its bulbs variously coated. I must, however, 
for the present refrain from going into further particulars, 
except to make an observation on the mode of experimenting 
with two thermometers and a glass screen. 

(13.) It may possibly be said that the screen might exert 
a cooling influence, which would, from the nature of the coating, 
produce a greater fall in tlie white than in the black thermo- 
meter; and thn.s a difierence in the ratio of the two effects 
might result. Any such effect would, however, be fully coun- 
teracted by the sizes of the bulbs employed. The effects of the 
coatings, supposing them laid on nearly as in the former expe- 
riments, (See Aug. ^38.) would be, white : black :: 

100 : 89, and ihc diameters of the bulbs were respectively 0*6 
and O'.^o inch. Hence we have tlie ratio very nearly, white : 
black :: 100 : 00, from which it is obvious that any cooling 
effect would be complelely (counterbalanced. 

But indf'pendcntly of any such considerations in most of 
these experiments, more was to be apprehended from the 
heating, than from the cooling power of the screen. And 
though in experiments with the difl’erenlial thermometer, where 
tlie bulbs were nearly ecjual, the latter effect may have sensibly 
interfered^, yet tho former probably mud) more than counter- 
balanced it ; and in allowing for it regard was had to this con- 
sideration. 

(14.) In speaking of the radiation from red hot iron (above 
^ 4.) I alluded to tluj heating effect of the light which it 
emits. Relative to this point so intimately connected with the 
subject here proposed, I may be permitted to make a further 
remark. On this point M. Biot has brought forward some 
observations which reejuire attention. When describing De la 
Roche’s experiments, and speaking of those in which he em- 
ployed hot metal, he observes in a note: 

On pourrait an premier abord, ctre etonne que T)e la Roche 
ait appnye cn j)artie sa proposition sur des experiences faites 
uvec un lihgot de cuivre amenc a la temperature de 960° ; car a 
cette temperature il devait ctre eu incandescence ; mais il s’est 
assure que la portion de lumicre qui s’eii degageait alors ne 
pouvait, comme lumicre cchauflante, infliier sur Pascension du 
thermometre (jue dans une proportion infiniment faible. Car, 
eu comparant les distances auxqueilesi les niemes caracteres 
d’impression pouvaient etre lus ti Taide de cette lumiere, etavec 
celle dhme simple bougie, jy[ a trouve cju’on ne pouvait certuine- 
ment paslui attribner de Teffet total.’" — (Traite de Phys^iv. 
note, p. 642.) 

As I have already remarked, it seems scarcely allowable to 
infer that the heating must accord with the illuminating power 
of light from diffenut sources; indeed, in this , respect, it has 
long appeared to me more than probablcf tha\ diff’ereuces to a 
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very considerable amount may exist between the calorific pro» 
perlies of light produced from source# of a different description, 
in comparison with their illuminating intensities. In this point 
of view, therefore, I cannot feel the force of the above reasenv* 
ing; but further, by moans of Leslie’s Photometer, we can easily 
and decisively ascertain what is the amount of the heating power 
belonging to the light of incandescent metal, as distinct from all 
otherheating influences which mightbe supposed to accompany it. 
This is an experiment which, as before remarked, 1 have re- 
peatedly tried with iron raised to the liighest point of bright- 
ness which a common fire could communicate. After observ- 
ing and allowing for the effect of adventitious light, 1 was 
somewhat surprised at the magnitude of the eflect displayed 
by the very weakly illuminating rays proceeding from the hot 
iron. In 30 seconds the rise observed, in several different 
repetitions, was from 10 to 13 degrees. The bulb was coated 
with Indian ink, and enclosed in the glass case. 

To guard against the possibility of any simple heat affecting 
the bulb, which, in the short time of observation, might not be 
counterbalanced by radiation ; the precaution of interposing a 
screen of plate glass about half way between the instrument 
and the iron was adopted. The whole distance \vas nearly 
eight inches. The iron, a cylindrical mass about six inches 
long and l*o diameter, suspended vertically, the bulb of the 
photometer opposite its middle point. At vsuhsequent stages 
of the cooling process, till the mass of iron became quite dull, 
proportional effects uere displayed by ]>reseiitiiig the instru- 
ment to its light at successive intervals during a space of five 
minutes or more. These results form part of a set of experi- 
ments hereafter to be detailed, iu which more numerous in- 
stances of this and other kindred phenomena will appear. 


Article VI. 

On the Combinations of Acetic Acid niih Peroiide of Copper, 
By Jac. Berzelius.’^ 

A KNowi.KDGK of tlie nature of salts containing an excess 
of base, and of the ratios in which different quantities of the 
same base combine with a determinate quantity of an acid, is 
of the utmost import ance for a complete and unexceptionable 
exposition of the laws of chemical proportions. In some earlier 
memoirs, I have attempted to devclope the proportions by which 
the quantity of base augments in sul>-salts, and 1 have attempted 
on the same occasions to demonstrate that, at least in all the 

♦ FromfCongl. Vet. Acad. Handl. 1823, St, II. 
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oases which had come under my observation, these salts are so 
constituted, that a corre^Oudeiice exists between the multi- 
ples or the base, and the number of atoms of oxygen in the 
acid ; and that the compounds of acids containing, for exam- 
ple, 3 atoms of oxygen, (that is, when the oxygen of the acid 
ui the neutral salt is thrice that of the base) take place in totally 
different multiples from those of acids containing 2 or 4 atoms 
of oxygen. In the former, the ordinary multiples of the bases 
are 1.;, 3, and (j ; in the latter, they are 2, and 4 ; so that the 
resulting compounds are always in conformity with the general 
rule, that the oxygen of one oxide (that is, either of the acid or 
base) is a multiple by a wliole number of the oxygen of the 
other. Subsequent experiments have shown, however, that 
some acids which contain 5 atoms of oxygen, while their cor* 
responding acidules (acids in om) contain only 3, do not com- 
bine with bases in such proportions, that tlie oxygen of the 
ucid shall always constitute a multiple by a wdiole number of the 
oxygen of the base ; but that the oxygen of the base is 1,2, 4^ 
and 6 fifths of the oxygen of the acid, and 1 , 2, and 4 thirds of 
the oxygen of the acidule. There are circumstances, indeed, 
which furnish grounds for a suspicion, that in this class of acid 
bodies, 2 atoms of the radicle combine with 3 atoms of oxygen 
to form tlie acidule, and with 5 to form the acid. And if, in 
that simple mechanical disposition of atoms which constitutes 
a compound atom, one atom of the radicle be supposed to 
occupy the same situation wdiich would have been occupied by 
aa atom of oxygen, had there existed in the acid an atom more 
of oxygen and an atom less of radicle, we shall be enabled to 
form an idea of the caiese why the acidules combine with bases 
in the same inulliples as if they contained 4 atoms of oxygen, 
and the acids as if they contained 6 ; in such a manner, that 
in sub-salts containing a maximum of base, the oxygen of the 
base is I4. (1| ? time) that of the acidule, and iJ- time that 
of the acid. We have instances of such compounds in the 
nitrite* and nitrate of lead, with the greatest excess of base. 
It is obvious that if in the salts produced by these acids, the 
oxygen of the base were (for example) one fourth or one sixth 
of the owgen of the vicid, they would constitute exceptions 
exactly analogous to those which would be formed by the other 
acids, where, in their salts, the oxygen of one constituent is 
not an e(|uimultiple by a whole number of the oxygen of the 
other. 

It may now be asked, do such comp*ounds exist ? The above- 
mentioned rules are purely empirical y that is, they meiely 
announce that the compounds hitherto examined obey this law ; 
but we are acquainted with no circumstances which render a 


♦ Hy|Kniitriie of pr. Thomson.w*rr. 
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conformity to it absolutely necessary. Consequently, when 
any exception to the generally adnIiUed rule appears to have 
been discovered, it deserves, before it be finally admitted as 
such, to be studied with the deepest attention, and to be ccspr 
firmed by the most careful and intimate examination. A confit 
matory examination which 1 undertook of an exception of this 
nature, gave cause to the present memoir. Mr. R. Phillips ^ 
has examined the sub-acetates oi‘ copper which occur in com- 
merce under the name of verdigris ; and it follow^s from his 
experiments, that the oxygen of the acetic acid is l time that 
of the peroxide of copper, w hich is at variance with the above 
cited em])irical law respecting the compounds of oxidated 
bodies. 1 have therefore studied the combinations of acetic 
acid with this base, and believe that the results which I have 
obtained are not altogether destitute of interest. 

Before detailing my own experiments, 1 shall briefly relate 
what had been previously made known res])ecting thevse combi- 
nations. Chaptal endeavoured to investigate tlie diflercnce 
between the verdigris manulactured in tlie neighbourhoods of 
Montpellier and of Grenoble, which are prepared by dissimilar 
methods, and are distinguished by dissimilar sliades of colour. 
Ilis examination was conducted by submitting them to dry dis- 
tillation, and he found the one variety to contain a larger quan- 
tity of copper than the other ; but his experinumts left the pro- 
portions of the constituents of verdigris wholly undetermined. 

Proust undertook a more com|)lete iuvestigntiuu. He ascer- 
tained that in the salt saturated witli acetic acad, the oxide of 
copper constitutes 39 per cent.; but lit* could not determine 
W'itn certainty the lelatixe quantities ol’ the acid and of the 
water of cryslalhzation. He at first regarded the verdigris 
which we find in commerce as a mixture of two distinct salts, 
one of which is soluble in water, w hile the other is not. The 
former he found to constitute and tlie latter 0*44 of the 
W'eiglit ol’ the verdigris. The insoluble salt, also, he fOuod to 
consist of 0-6‘3 of oxide, and 0*37 of acid and water. Some 
time after he altered his opinion rcicpecting the constitution of 
verdigris, partly on the ground that it is decomposed by water; 
partly that, when difiiised through water, a current of carbonic 
acid gas decomjioses it into neutrul acetate and carbonate of 
copper, and partly that wdieii boiled with water it deposits black 
oxide of copper. TlieTast mentioriefl property induced him to 
consider verdigris as a combinatiem of neutral acetate of cop- 
per and hydrate of pero*?cide of copper, which is decomposed 
by^-boiling. He found m it 0*47 of neutral salt, 0*23 of oxide 
of copper, and 0*30 of water ; quantities which agree very 
closely with the results of more recent analyses. 

^ ngirmuts of mio90]ihyj N, 8. voL iv. p. 161 . 



1824 .] Acetic Acid with Peroxide of Copper, 191 

Dr. Thomson calculated from Proust’s experiments that the 
neutral acetate of copper m composed of 39*41 of oxide of 
copper, 25*12 of acetic acid, and 35*47 of water ; and he adds, 
in ms System, that he considers these to be the true consti- 
tuents of the salt. More lately, Mr. Richard Phillips has re- 
sumed the accurate inve^igation of these compounds, lie 
found the neutral salt composed of 39*2 oxide of copper, 49*2 
acetic acid, and 11*6 water;* and its constitution, in his opi.- 
nion, is 1 atom of oxide of copper, 2 atoms of acetic acid, and 

3 atoms of water. In different experiments he obtained from 
38*9 to to 39*5 per cent, of oxide of copper. To determine the 
quantity of acetic acid, he decomposed the salt by hydrate of 
lime. The uncombined lime remaining in the liquid was preci- 
pitated by carbonic acid gas ; and after the excess of the latter 
had been expelled by ebullition, the solution of acetate of lime 
was decomposed by carbonate of potash, and the quantity of 
acetic acid was estimated from that of the carbonate of lime. 
He then examined verdigris, of which he had procured an 
uncommonly pure specimen ; and an analysis, conducted in a 
similar manner, indicated as its constituents 43*25 oxide of 
copper, 28*3 acetic acid, and 28*45 water, which, in atoms, is 
equivalent to 1 atom acid, 1 atom oxide of copper, and (J atoms 
water. When verdigris is decomposed by being treated with 
water, Mr. Phillips found that neutral acetate of copper (which 
he calls binacetate) passes into solution, and the green salt 
which remains unclissolved u, according to him, composed of 
2 atoms of oxide of cop[)er and 1 atom of acid, or, when anhy- 
drous, of 0*7(J19 of oxide of copper and 0*2381 of acetic acid. 
M ith respect to the lilack pulverulent substance into which this 
salt is converted by the action of water, he has left undecided, 
whether it consists of oxide of copper, or of a salt containing a 
still greater excess of base. In all of these analyses by Mr. 
Philbp^si, we are presented wdth deviations from the above- 
mentiemed empirical rule ; for, in the neutral salt, the oxygen 
of the watoi* is 1 I time that of the oxide of copper, in verdi- 
gris the oxygen of the acid is 1 time that of the oxide, and 
in the sub-salt obtained by treating verdigris witli water, the 
oxygen of* the base is to that of the acid in the proportion of 

4 to 3. 

1. Central Acetate of Ci^pper. 

I have already stated that Mr. Phillips considers the water 
of this salt to constitute 3 atoms for eadr atom of oxide of cop- 
per. 'This proceeds, however, from his having adopted ^n 
erroneous number for the atomic weight of acetic acid. By the 
direct analysis which I have made both of this acid and of its 


^ f AnmUt N. vpl. i. p. 4IS. 
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combinations with dift’erent bases^ I think I have determined 
with considerable certainty, that contains 0*47 of its weight 
of oxygen, and that it forms neutral salts with a quantity of a 
base, whose oxygen is one third of that contained by the acid, 
that is y = Phillips found in the neutral acetate as 

much as 39*5 per cent, of oxide of copper, for whose saturation 
there would be required 51*17 of acetic acid ; the dehcit, which 
must be viewed as water, is 9*33, which corresponds, as nearly 
as can be expected, with the supposition that the oxygen of 
the oxide of co])per and of the water of crystallization is the 
same, that is, that the salt contains only two atoms of water. 
Were the oxygen of the water 1 V time that of the oxide of 
copper, according to Phillips’s calculation, the composition of 
the salt would be materially ditierenl, as will be rendered 
evident by the following comparison : 

*2 atoms of water. W’ith H atoms of water. 

Multiples of oxy. Mult, of oxy. 

Peroxide of copper 39*7t) , . . 1 . 38*05 , , . 1 

Acetic acid 51*22 ... 3 49*00 ... 3 

Water 9*02 ... 1 12*95 . .. 4 

The quantity of oxide of copper alone indicates decidedly 
to which of these two calculations our salt ought to be referred. 
Ill order, however, that I might not dej)end entirely upon pre- 
ceding experiments, according to which the composition of this 
salt has been calculated in the tables (alt hough there w*as no 
reason for doubting their accuracy), 1 made a new experiment 
with a view to determine with certainty the quantity of oxide 
of copper; and I employed for this purpose ciystals of a salt 
which bad never been dried otln.Twise then by long keeping : 
100 parts of this salt were dissohed in dilute sulphuric acid ; 
and after evaporation to dryness, the excess of sulphuric acid 
was expelled, by ignition over the flame of a spirit lamp. The 
sulphate of copper, which was in the state of small white crys- 
talline grains, weighed 79 parts ; and on being agaai exposed 
to a moderate red heat, it susluincd no additional loss of 
weight. 7v parts of sulphate of copper are equivalent to 39*29 
parts of oxide of co|)per ; if we now abstract the water of 
decrepitation, which the crystals of this salt sometimes contain 
in considerable quantity, my result will be found to coincide 
still more closely witH calculation. The formula and compo- 
sition which 1 have given in my Chemical Tables for the acetas 
cupricus c. aqua, are therefore accurate. 

m 0 « 

2. The Subacelates obtained by treating Verdigris with Water. 

Verdigris, when put into water, swells up, and is converted 
into a d<»ugh;^ mass, composed of minute crystalline sci^des. 
The filtered liciuid, •when m a state of concentration, has an 
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intense dark blue colour ; but: it is difficult to wash the inso- 
luble portion thoroughly by 'feis means, because the crystals 
s}>eedily close up the pores of the filter. If verdigris be washed 
with water for a number of times in succession, the filtered 
liquid continues to retain its original intensity of colour; a 
proof, that it extracts to the last a compound which requires 
for solution a large quantity of water. This circumstance, 
together with the blue colour of the liquid, demonstrates suf- 
ficiently, that the solution does not contain merely the neutral 
salt, as has been stated by Phillips. When the blue liquid is 
heated almost to ebullition, it lets fall a flocky liver-browui 
coloured substance ; after this it becomes green, and holds in 
solution the neutral salt. If, on the contrary, the blue liquid 
be evaporated in so moderate a heat, that it shall never appear 
browm, which is easily done, so long as it continues dilute, it 
deposits on the sides of the vessel, just at the edge of the 
solution, a confused Idue coloured saline mass, of a peculiar 
dendritic appearance : tlie same salt accumulates on the edges 
of the filter, and shoots up into moss-like excrescences. By 
allowing this gradual evaporation to proceed to a state of dry- 
ness, the blue saline mass is also obtained, but mixed with crys- 
tals of the green neutral salt. 

After the washing of the insoluble portion of the verdigris 
has been protracted tor a coiisiderabli^ length of time, the liquid 
at last passes through colourless ; and there remains upon the 
filter a blue coloured powder, which has usually a blackish 
tint, where it lies immediately in contact wdth the paper. Hence 
it follows that cold water converts verdigris into three distinct 
salts, namely, into the neutral acetate of copper, and into two 
sub-salts, one of which is soluble and the other insoluble in 
w^ater. V'erdigris when diffused through a small quantity of 
hot water does not become black. The solution has a dark 
blue colour, and contains a large quantity of the soluble sub- 
salt; on cooling, nearly the whole of this compound separates 
in the* state 5f a blue coloured mass, which does not exhibit 
the slightest indications of crystallization. If the verdigris be 
boiled with a large quantity of water, it is rendered brown ; and 
in proportion as the quantity of water employed for this pur- 
pose is augmented, the lower is the temperature necessary to 
produce this alteration, so that when th© water is in great 
excess, it may be completely effected in a temperature so low 
as 104® (Fall,) In this experiment there h formed a brown sub- 
salt witl\ a great excess of base, and the splution, provided it» 
be very dUute, contains even a quantity of unconibined acetic 
acid, mixed with the neutral salt. 

The Sub-salt soluble in Water . — This salt may be prepared in 
the following manner: — a. A solution of verdigris. m distilled 
water is to be concentrated in a very gentle heat, ufitil the 
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greater portion of its saline contents is deposilecl. The liquid, 
together with this deposit, is now to be heated, until the whole 
of the latter, w^hich may consist of a mixture of the neutral and 
sub-acetates, is redissolved, and the concentrated solution thus 
obtained is to be mixed with alcohol. After about an hour, 
there is found deposited a bulky gehuinous looking mass, com- 
posed of an aggregation of imuute ciyslnls. These are to be 
collected upon a linen clotli, and thoroughly w'Uohed with alco- 
hol. When dry, they have rather a pale blue colour. — A. A 
boiling-hot aqueous solution of the neutral acetate of copper is 
to be mixed with ammonia, so long as the precipitate thereby 
produced continues to be redissolved. The liquid is then to be 
filtered. On cooling, it deposits an irregular uncrystallized 
mass, and alcohol separates from the cold supernatant liquid a 
considerable quantity of the same compound, in the form of 
excessively minute crystalline scales. The salts thus obtained 
must be washed with alcohol, in order to free tliein from any 
adhering portions of the neutral salt; after this ireatmeni, 
caustic potash disengages from them no traces of ammonia. 
If, during the preparation of this salt, the solutions are em- 
ployed ill a state of too great dilution, there separates, botli 
by evaporation, and by the addition of alcohol to the solution 
of the neutral salt, a quantity of tlie insoluble sub-salt, which, 
when obtained in this manner, cannot be distinguished by its 
external appearance, from the solu1)le sub-salt precipitated by 
alcohol. 

The salt, prepared by (uther of these processes, when ex- 
posed for some hours in tin' state (d* a fiu(‘ powder to a tempe- 
ratuie of lost in dillejenl e:\perjiiJonts Iko, 10, and 10*o 

percent, of its weight. Ihe residue, which had acquired by 
this treatment a grecuiisli tint, was bod(*(l for an lionr in water 
along wath hydrate of bai vtcs: the mixture was then filtered, 
and the oxide of copiier washed. The filtered liquid was freed 
from its excess of liarytes by a current of carbonic acid gas, 
after which it was evaporated to diyness with a moderate' heat. 
The acetate of barytes, redissolved in water and filtered from 
the insoluble carbonate, gave with sulplmric acid 84 of sulphate 
of barytes, representing 3(5-8 of acetic acid. The oxide of 
copper was dissolved from the filter by an excess of muriatic 
acid. The solutioiij after filtration, was heated nearly to ebul- 
lition, and a slip of polished iron plate was introduced into it, 
w ith a view to precipitate the copper. The metallic copper, 
after having been thoroughly washed and dried, was transferred 
^iuto a small apparatus prepared for this experimeut, ia'which it 
was ignited, lir.'st in a current of atiuospherie air, in order to 
burn away the charcoal deposited by the iron, and afterwards in 
a cmrrent of hydrogen gas, in order to reduce the oxide of cop- 
per. In tilts manner, I obtained 34'35 of metallic copper, 
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equivalent to 43*19 of oxide of copper. (In other experiments 1 
obtained from 86*6 to 86*8 of sulphate of copper, which gives a 
similar result.) The oxide of copper and the acetic acid amount 
together to 79*99, and 10 of water had been expelled in the 
temperature of 140®; consequently 10*01 of water still remained 
in combination, that is, the salt lost one half of its water of 
crystallization, by the application of heat. 43*19 of oxide of 
copper contain 8*71 of oxygen, and 36*8 of acetic acid contain 
17*3 of oxygen, that is, twice the quantity of the oxide of cop- 
per, for 8*71 X 2 — 17'4*2. The oxygen in the whole quantity 
of water amounts to 17*78, in one half of the water, therefore, 
it amounts to 8*89 ; a slight excess over the oxygen of the 
oxide, which is occasioned undoubtedly by the presence of 
some hygroscopic moisture. The salt, after having been ex- 

S osed to a temperature of 140®, is constituted therefore of 
atoms of oxide of copper, 4 atoms of acetic acid, and 6 atoms 
of water. The salt, before exposure to heat, contains 12 atoms 
of water, and is composed of 

By experiment. By calculation. Atoms. Alult. of oxy. 

Peroxide of copper .. 43*19 • .. 43*24 3 .... 1 


Acetic acid. 36*80 . .. 37*14 .... 4 .... 2 

Water...* 20*01 . .. 19*62 .... 12 .... 2 


The imoluhte Snb-salf . — This compound may be prepared by 
allowing verdigris to swell up in water, and afterwards filtering 
it through coarse linen, which retains any impurities which may 
have existed in the verdigris, but allows the minute scaly 
crj^stals to pass freely between its threads. The crystalline 
scales are now to be sejiarated by pouring the whole of the 
filtered portion upon fine cainbric. They should be pressed 
closely together and washed a few times with water ; after this, 
they should be transferred upon a paper filter, and thoroughly 
washed with alcohol. When obtained in this manner, they 
constitute a mass of small light blue shining crystalline scales, 
having a deeper and purer blue colour, than the preceding solu- 
ble sub-salt. Dried in a temp, of 212®, they lose only an incon- 
siderable quantity of hygroscopic w'ater, and sustain no altera- 
tion in their appearance. When put into water, they swell up, 
as happens with verdigris, into a pasty mass. 

Calcined in a balanced porcelain crucible; this salt left 64*25 
per cent, of its weight of peroxide of copper. This calcination 
can be advantageously accomplished only .when the sub-salt is 
in the state of hard lumps, and when the .crucible is covered* 
pretty closely with its lid until the whole of the acid be 
expelled : unless these precautions be attended to, the combus- 
tion of the mass is accompanied with slight detonations, and 
a portion of the oxide of copper is carried ofF^mepkanically by 
the disengaged gases. In another experiment;, I obtained 

o 2 
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129*4 parts of sulphate of copper by saturating 100 parts of the 
salt with sulphuric acid, expelling the excess of acid by evapo- 
ration, and exposing the dry mass to a low red heat. This 
corresponds with 04- 3 (i peroxide of copper. A different quan- 
tity of the same salf, decomposed by hydrate of barytes in the 
manner described in tlie analysis of the sub-salt, yielded 03 per 
cent, ol sulj)lnite of barytes, equivalent to 27*() per cent of acetic 
acid, b^or tlie water, therefore^ there remains 8*04 per cent. 
The oxygen of the oxide of copper is 12*98, of the acetic acid 
12*97, and of the water 7*lo; consequently, the acid and base 
contain equal cpiantities of oxygen, and the water contains half 
as much as the oxide. The composition of this salt is therefore 

JJ)’ experiment, Jiy calculation. Atoms. 31 ult. of oxy. 

Peroxide of copper . . . (>4*36 .... 1)4*82 .... 3 , . . , 2 


Acetic acid 27*()0 .... 27*83 .... 2 .... 2 

Water 8*04 .... 7*33 .... 3 .... 1 


If the salt contained 4 atoms of water, in which case it miglit 
he iH'gardcd as composed of 1 atom of nentral anhydrous 
acetate of coj)per, and 2 atoms of liydrate of peroxidt' of cop- 
j)er, the quuntity of oxide would amount oul}^ to 0*3*27 percent.; 
Init in the analysis both of this specimen of the’ salt, and of 
others prepared on ditferent occasions, 1 have invariably oh- 
taint'd more than (it percent, of pero.xide of copper. a\l (lie 
couimenceinent of my examination oi'this salt, I felt disposed to 
susj)ect that the difi'erenccs of colour whi<'h it exhibits might 
be occasioned by a compound of this nature with hydrated per- 
oxide of copper, which would probably ])ossess a bine colc>ur, 
and that, on the contrary, the green variety might ho nothing 
else than an ordinary suh->alt. l>ut experiment does not appear 
to corroborate this conjecture. 

If a boiling liot solution of acetate of copper be mixed with 
caustic ammonia so long as the precipitate continues to bi‘. 
redissolved, and if after this treatment it he k^pt for. some; 
hours in a temj)erature of about 140^, there is deposited a blue 
crystalline salt, agreeing in composition with the preceding. 
Jf the liquid be now allowed to cool, it deposits the neutral 
acetate in crystals, and tlie soluble sub-salt in a cohering 
spongy uncrystiillized mas.s. 

If a solution of flie neutral salt be precipitated by caustic 
ammonia, with the precaution that the whole of the acetic acid 
shall not be combinid with the alkali, we obtain a green 
'coloured gelatinous ‘substance, which after having been washed 
becomes light blue coloured, but is never in the slightest degree 
crystallized. Towards the conclusion of the washing, alcohol 
must he employed in place of water, otherwise it will become 
black. Thfs%coippound does not swell up when put into water, 
a property which seems to belong peculiarly to the crystalline 
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scales. Oa being examined, it was found to possess exactly 
* the same composition with the salt last analyzed. 

This sub-salt I have besides obtained by still different pro- 
cesses. For example, when hydrated peroxide of copper is 
macerated for some hours in a solution of the neutral acetate, 
it is converted into a liglit-grey coloured, heavy, pulverulent 
powder, which, when taken from the liquid and washed, 
becomes green. If a concentrated boiling hot solution of 
acetate of copper be mixed with caustic ammonia, with the 
precaution that no excess of the alkali be added, wc obtain a 
heavy granular precipitate, of a dull greyish green colour, and 
which is uncommonly easily w^ashed. Under a microsco])c this 
compound appears to consist of Iranspareiil, cubical crystals, 
having' their corners rounded off. When lieated, tliey decrepi- 
tate. All these dissimilar varieties, w hen treated with sulphuri(! 
acid, yielded 129*4 parts of sulphate of copper for every 100 
parts of the dried salt : tliey all appeared therefore to consti- 
tute the same siib-acetatc. 

This combination, therefore, is the most easily formed, and 
j)0ssesses the best defined composition of all the sub-acetates of 
copper. The acetic acid is combined in it with thrice as much 
oxide as in^lie neutral salt. Since in this suit, the oxygen of the 
water of crystallization only one half of what is contained by 
the peroxide of copper, I attempted, l)y digesting sub-sulphate 
of copper in a .solution of acetate of soda, to produce an analo- 
gous compound, in v>liich the oxygen of the water and of tiu* 
oxide would be equal ; but no mutual decomposition look place 
between the two salts. 

Ill the throe salts now analyzed we liave found, therefore, that 
the oxide of copjier combines with tlio acetic acid in the multi- 
ples ill which bases usually combine with acids containing 
3 atoms of oxygen, namely, I, 1*5, 3. What is the constitution 
of verdigris ! 

3. Vcrdii{ris, 

Verdigris occurs in commerce under very different appear- 
ances ; sometimes it is green, sometimes it is bluish green, and 
very frequently it has a beautiful blue colour. Sometimes it 
dissolves in acetic acid, without leaving any residue of mecha- 
nically intermixed impurities, while, on, other occasions, it 
leaves undissolved a considerable quantity of protoxide of cop- 
per. In general, liow^ever, we may refej it to one or other of 
two principal varieties, the green and the blue. These colours 
are most accurately distinguished, when the compounds are in 
the state of powder. What difference iu the processes of ma- 
nufacture occasion this dissimilarity in appearance, I have been 
unable to discover ; because I procured the specimens for my 
^periiwqts fro^n merchants who were ignofanVof the places 
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from whicli their stock of verdigris had been obtained. I satis- 
fied myself, therefore, with selecting for this examination the 
greenest and the purest blue coloured specimens in my pos- 
session. 

1. The Green Varieti /, — Dried in the state of powder, in the 
open air, this variety left after calcination I’rom 44 to 44*() per 
cent, of peroxide of copper. When previously dried in a tem- 
perature of 140°, it left from 49 to 50 per cent. 100 parts of a 
quantity dried in this mariner, on being analyzed by hydrate of 
barytes according to the process already detailed, yielded 83*33 
parts of sulphate of barytes, and 49 ’86 parts of peroxide of cop- 
per. This variety of verdigris, therefore, when dried in a tem- 
perature of 140°, was composed of 


Peroxide of copper 49'8() containing oxygen 10*07 

Acetic acid 36*66 ] 7*23 


Water, including loss .... 13*48 1 1*88 

The quantity here stated as water, comprehends also certain 
foreign admixtures, which were in too minute a state of division 
to admit of being separated without loss. The result demon- 
strates pretty decisively, that the mass was a mechanical mix- 
ture, in which the sub-salt soluble in water formed a principal 
constituent. The property which the soluble sub-salt possesses 
of giving off half its quantity of water when dried in a tempera- 
ture of 140°, is an additional proof that it constitutes a chief 
ingredient in this variety of verdigris, because the latter itself 
loses about 10 p. c. of water when exposed to a similar degree 
of heat. 

2. The Blue Variety , — I obtained a remarkably pure speci- 
men of this variety, which, when examined under a magnifying 
glass, was found to consist of an asegregation of very minute, 
shilling, crystalline scales. Its pow^der had an uncommonly 
beautiful and pure pale blue colour, resembling that of tlio blue 
carbonate of copper when pulverized. Dried in a temp(u*ature 
of 68°, and analyzed by hydrate of barytes and by the precipi- 
tation of metallic copper, in the manner already described, lOO 
parts of it yielded 

Peroxide of copper . . 43*34 containing oxygen 8*74 ...... 1 

Acetic acid .• 27-45 12*90 1 

Water 29*21 27*97 6 

..This result coincides with that of Phillips, and demonstrates 
that the oxygen of the acetic acid is 1 ^ times that of the base, 
and that the oxygen of the water is thrice that of the base. 
The blue species of verdigris, therefore, constitutes an indis- 
putable exception to the empirical law. So long as we continue 
unacquaintea with^any other varieties of this compound, it will 
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be clirticMilt fo deCMcle with perfect certainty, whether its consti- 
tution tonus ail uctuai exception to the law, or whether its 
couipofient parts may not be (ionsidered to be in conformity 
with the law, but meivly assneiated in more complicated com- 
binations. , 

I shall hero, without liowever professing to attach to it any 
particular importance, explain the view which I have endea- 
voured to lake oi the constitution of this compound. I dried 
100 parts of the puiverized blue verdigris in a steam bath in the 
temperature of until it ceased to sustain any farther loss 

of weight, '[lie lO'^idue weighed 7fr5o parts. The powder 
had by tliis trealiiKuit diminished considerably in volume, and 
had acquired a lino green colour. These 7(j*5o parts are com- 
posed according to the preceding analysis of 


Peroxide of copper 43*34 containing oxygen 8*74 

Acetic acid 27*45 12*90 

Water 5*76 5*13 


The oxygen of the water possesses no determinate relation to 
tliat of tlie oxide of copper: but if we suppose that the blue 
variety of verdigris is resolved, in consequence of the separa- 
tion of v^atw*, into neutral acetate, and insoluble sub-acetate, 
(in which the acid saturates thrice as much base as in the neu- 
tral salt,) both retaining their usual quantity of water of crystal- 
lization, the mixture would consist of an atom of each, namely, 

Cu A‘ + 2 A({ 

C/U^ A ' 'b 3 Aq. 

That is, the oxide of copper existing in it would contain 
S atoms of oxygen, and the water 5. Now 8:6:: 8*74 : 5-40. 
That the cxpernneiital determination of the water falls some- 
what short of tlie theoretic, is occasioned probably by all the 
Verdigris o( commerce containing a slight admixture of the inso- 
luble* sub-a^ctate. The calculation is of course made on the 
supposition that the verdigris is in a state of complete purity. 
It is tberefove pretty certain, that a temperature of 212° alone, 
without requiring the intervention of water, decomposes verdi- 
gris into an atom of neutral, and an atom of sub-acetate. We 
have also seen that water, both when cold, and hot, is capable 
ol’ accomplishing the same alteration. It cannot ne doubted 
then, that in this compound the constituents are retained in 
union by very feeble affinities. 

I at liist conjectured, that, in the preparation of verdigris, 
the accession of oxygen is so limited, that an acetate of pro- 
toxide of copper only (Cu A) is in the first instance formed, 
and that this compound, by absorbing oxygen from the atmo- 
sphere, is gradually converted into a salt of peroxide, through a 
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process similar to that by which epigeuous crystals are pro- 
duced in the mineral kingdom : it was easy to conceive that 
since the salt of protoxide retains its solid form during the 
whole period of its transformation, the constituents of the com- 
pound into which it is finally changed might be held together 
mechanically in very different proportions from those in which 
they would naturally combine, when enjoying a s^ate of com- 
plete freedom. 1 had previously asc .rtainecl that when verdi- 
gris is distilled in close vessels with a ver\ slowly augr.ented 
lieat, there is obtained at a certain period of tlic* process a 
white sublimate, which sometimes fills lliu c avity c>f tno retort 
with a light aggregation of crystals, resembling Wv b This 

sublimate is anhydrous acetate of protoxide of copper (Cu A). 
I attempted, by exposing it to a moist atmosphere, to convert 
it into a compound containing the acid ..nd base united in thc^ 
same manner as in verdigris, but it underwent no alteration. 
When kept in watcr^ it is decc'inposed, hydrate of protoxide of 
copper separating in the state of a yellow powder, and neutral 
acetate of peroxide of copper parsing into solution, in propor- 
tion as the salt of protoxide aljsorbs a maxiunun of oxygen from 
the atmosphere. 1 stratified (hm places of polished copper wath 
pulverized neutral acetate of peroxide of coj^per made nto a 
]>aste with water, ain^ exjiosed the wliole for two months to an 
atmosphere wliich ^vas conslanth changing, but taking care, 
during the wdiole of that peiiod, to in’csorve the mass in a state 
of saturation with nr isture. Ai the eoncmsiun oi the experi- 
ment, the metallic plates fonud caoi rcd witli an incrusta- 
tion of small, Silky, sliini' bluc-coioureii cr\ stals of the blue 
variety of veniigri.N ; and tin be ing separated and dried in 
the open air, yielded precisely liie same analytical results as the 
verdigris wliich occurs in coiuinerce. This lesult totally refutes 
the idea of an epigenous formation of verdigris, and demon- 
strates that copper, witli tin; assistance of acid and water, 
acquires the property of comliining witli the previously formed 
neutral salt. ^ 

It appears to me not unlikely that tlu' opinion of l^ronst, wdio 
regarded verdigris as a conijionnd of the neutral salt with 
liydrated peroxide of coppc'r and w^atcr of crystallization, may, 
perhaps, prove the most accurate. I have already endeavoured 
to show that the blue carbonate of copper (azure cojipor ore) is 
composed of an atom of hydrate of peroxide of copper, and two 
atoms of neutral carbonate of copper ; and also that the artifi- 
cial carbonate of zinc and magnesia alba are lioth analogous 
compounds of hydrate and carbonate.’^ More recently, an 
English pliilosopher T has discovered a blue crystallized mineral 

••Afh. i Fysik, &c. vi. 12, etseq. 
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composed of an atom of si.lphate of lead and an atom of hydrated 

peroxide of copper (C Aq^ 4- S-). Is it not equally possible 

that hydrated peroxide or cor ner may combine, under favourable 
circumstances, with acetate of copper? It maybe objected that 
th quantity of water is 'greater than is required to form a 
hydra but such also is the constitution of the combinations of 
oxide . zinc and of magnesia already alluded to, and it is 
surely not assuming too iiiucli to admit an excess of water 
winch is only doubh the water of crystallization contained by the 

compr '(Is when separate. On this supposition, the for- 
mula fo»' the co.i^titulion of verdigris would beCu + Cu Aq’-, 

instead of Cu Aq.* We may add, that if the constitu- 

tion of verdigris were r uTcctly represented by the latter simple 
formula, it would be dilncult to expect so remarkable a mobility 
among its constituents, that the w'eak('st chemical force dis- 
unites then, and causes them to combine in different proportions 

*4 . Black i^ab^acciate o f Copper, 

hen ♦he solubhi snh-salt *»s healed in a dilute solution, it 
deposits a^flc.cky liver-brown colourod substance, Avhich, w^hen 
received ujion a liber washed, and dried, appears black, and 
soils stronglj every thiuv witiivvbicli it e.oines in contact. This 
substance reiuhly tiirough *]ie hlter, and renders the 

water turbid VNheiK ser wr beein to W'asli it. If it be washed so 
long as the walor coi> mn to dissolve out any copper, and if 
the filtered bquid be. evpn >.ated to dryness, tlierc is left upon 
the glass a (liin, Iran. luurless lilni, resembling a coat- 

ing of varnish. Tills pi '«s roin the brown sail, which had 
been dissolved by tlu; water. 

If it be prepared by boiling verdigris or the insoluble subsalt 
in water, the filtered liquid is more easily obtained transparent; 
but, in this case, a portion of the insoluble green salt always 
escapes decomposition, and remains, therefore, intermixed with 
the precipitate. 

100 parts of this black subsalt dried in a temperature of 150^, 
on being analyzed by hydrate of barytes, and by precipitating 
the copper with a plate of iron, yielded from 5*0 to 5*7 parts of 
sulphate of barytes, and from 91*0 to 92*5 parts of peroxide of 
copper. In another experiment, in which the salt w^as decom- 
posed with sulphuric acid, I obtained 183*95 parts of sulphate of 
copper = 91*40 peroxide of copper. The mean of these analy- 
ses indicates 92 per cent, of peroxide oP copper, whose oxygen 

• I think it probable that compounds may hereafter be forxned containing a still 
larger proportion of hydrated oxide of copper ; for in the verdigris whifch I prepared, I 
observed portions of an intense and pure dark blue colour, yrhjosp quantity, however, 
was too incon^iitoable for purposes of an analytical examinition.^ 
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is 18*55. 5'(> parts of sulphate of barytes are equivalent to !2*45 

parts of acetic acid, vthose oxygen is 1*151; but 1151 x lb = 
18*416. For the water there remains 5*/)5, whose oxygen is 
4*934; this again is only a very Hi tie more than four times tlie 
oxygen of the acetic acid, or one-fourth of that of the peroxide 
of copper. This salt is therefore composed of 



By experiuient. 

By calculation. 

Atoni5;. 

Peroxide of copper . 

... 9-2-00 

, . . 92*30 

,..24 

Acetic acid 

. . . 2-45 . . . . 

. . . 2*14 

.. 1 

Water 

. . , 5*55 . . . . 

5* J(> . . . , 

. . 12 


The following is a summary of the results t '* which J have 
been conducted by the experiments detailed in this memoir. 

1. Acetic acid is capable of combining with peroxide of cop- 


per in the following proportions : 

1. Neutral acetate of peroxide of copper = Cu A- -f 2 Aq 

2. Blue verdigris . . = Cu A + 0 Aq 

3. Soluble subsalt = Cu* A** + 12 Aq 

4. Insoluble subsalt = Cu* A' -f 3 Aq 

5. Black or brown subsalt Cu-^ A 4- 12 Aq 


If the quantity of base in the iieuiral salt be regarded as unity, 
its quantity in the others, when coiiiparetl with the same quantity 
of acid, will be found to con multiples of the unit by the 

numbers 1^, 2, 3, and 24 (48 0* lit tlie first salt, tlie base is 
combined with twice as much acid as in the second ; and in the 
third, with twice as much as in the iburth. 

2, Of all these salts the second lias tin* simplest composition, 
and consists, if the calculation he made directly from the weight 
of its component jiarts, of tiie siin]dest number of atoms ; l)ut it 
possesses a property which is directly contradictory of this sup- 
posed sinqdicity of constitution, for its ingredients are retained 
in anion by weaker atlinities than in any oi' the other combinu>* 
tiuns of acetic acid and peroxide of copper, and have a greatei’ 
tendency to separate, and to recombine in other proportions. A 
temperature of 140° decomposes it, with the loss of a portion of 
its cliemically combined watei, into an atom of the first and an 
atom of the fourth salt^ A sutricient quantity of cold water 
decomposes it into an ajLom of the first, an atom of the thirds and 
two atoms of the fourth salt; and asufiicient quantity of boiling 
water decomposes it into a large number of atoms of the first 
salt, and a very few of the fifth. From all these circumstance.s, 
together wdth tjiis, that in the salt ihe oxygen of the acid is 
not a multiple b/a '»^hole number, but by ! • of‘ the oxygen of 
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the base, ii appears probable that the blue variety of verdio:ris 
does not posses*, so simple a coustitutiuii as js indicated by the 
foregoing formula, but that it may be a compound of the first 
salt with hydrated peroxide of copper and water of crystalliza- 
tion ; on these grounds, ij:s composition would, perhaps, be 

more accurately represented by the formula Cu A- + Cu A(f + 
10 Aq, in the last term of which, the water of crystallization is 
distinguished from the portion which acts as an acid when in 
combination with the peroxide of copper. 


Akticlk VII. 

Reply to M, VauijucUn's Remark on a supposed Coat radiei ion in 
Dr, l'h()mHon*s System (tf Chemistry, 

(To the Editors of the Annals of Philosophy,) 
OKNTLEMEX, Giaif^ow^ Auff, 10, 1824. 

On rny return home yesferday IVom Berwickshire, I found tlie 
number of your journal for the present month lying on my table. 
My attention was nut m ally attrac ted to the notice in p. 147 
translated from the Ann. <le Chiim. and entitled Note on a 
Contradiction in Thomson's System of Chemistry respecting 
Phosphnretted Hydrogen Gas. By M. Vauqiielin.’’ M. V. ob- 
serves, that 1 state in the first place that phosphuretted hydrogen 
contains its own volume of hydrogen united to a volume of 
phosplioriis vapour; that when it is exposed to the direct rays 
of the sun, a quantity of pliosjdiorus is deposited, and bihydro- 
guret of phosphorus obtained ; and that when sulphur is heated 
in bihydroguret of phosphorus, the bulk is doubled, and two 
volumes of sulphuretted hydrooen obtained. M. Vauqueliii then 
goes on to show, that these two statements are inconsistent wdth 
ea(‘ri othei^ and that w iien sulphur is heated in phosphuretted 
hvdrogeii gas, only a very slight increase of bulk takes place, 
lie meulious also that the deposition of phosphorus takes place 
without any exposure; to the sun’s rays, and more rapidly during 
the night and in a dark place than during the day. 

Hud M. Cauquelin paid attention to thg account whidi I have 
given of bihydroguret of phosphorus in the passage of my 
System of Chemistry which he quotes, he would have seen the 
cause of the apparent contradiction w*hich he notices. It is 
owing to my having supposed that phospriuretted hydrogen gis, 
when altered by keeping, is converted into the gas which iiir H. 
Davy obtained by heating hydrated phosphorous acid, and which 
he described in Phil. Trans, for 1812, p. 408. To this account 
I referred in piy System, thus pointing out the fionrce whence I 
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derived my knowledge of the properties of bihydroguret of phos- 
phorus. 

Davy found that the bulk of this gas was doubled when 

E otassium was heated in it, or when sulphur was sublimed in it. 

[e states that three volumes of it require for complete combus- 
tion more than five volumes of oxygen gas ; and that it is a 
compound of one part by w eight of hydrogen and five parts of 
phosphorus. Now this (when the requisite corrections are 
made) is the same as if he had said that it is a compound of tw'O 
atoms liydrogeii and one atom phosphorus. In consequence of 
these statements of Davy, I thought myself entitled to conclude 
that the gas which he describeil was a compound of two atoms 
hydrog’en and one atom jdiosphorus, and I called it in conse- 
quence bihydroguret t»f phosphorus. 

I had myself determined hy experiment that when phosphu- 
retted hydrogen gas is left for some time over water or mercury, 
it deposits pliosphorus without any ])erce|>tible alteration in its 
bulk, loses the property of burning s])ontaneously when mixed 
willi atmospheric air, and yet siiU continues a compound of 
phosphorus and hydrogen, llencc 1 inferred that it had become 
the identical gas described by Davy. But 1 made no experi- 
ments on the eticet j>roduced on it by potassium and sulphur, 
relying on the accuracy of Davy’s statements. 

liut 1 still considered that it would l)e necessary to determine 
the point by direct experiments ; and mure than two years have 
elapsed since I set about examiaiug the .subject. I left a quan- 
tity of pure ]>liosphureUed hydrogen in a graduated glass jar 
over mercury for six months; namely, fiom January to August. 
The mercurial trough was placed nearly in the middle of my 
laboratory, which is a largi room, and so that the sun nevt:i* 
shone on the gas. Another jar iilletl wdfli the same gas was 
placed over mevciuy in the dark, and left for the same length of 
time. But it must ha\e been accidentally overturned, and again 
replaced by some person ; for wlien 1 examined the gas, 1 found 
it to be common air. The gas standing in the middle ol‘‘ the 
laboratory had not sensibly altered its bulk; but a portion of 
phosphorus had been deposited on the inside of the jar. It did 
not burn when mixed with common air or oxygen gas; but 
still had tile peculiar smell wliich cliaracterizes phosjihuretted 
hydrogen gas. Its bulk was not in the least altered by sublim- 
ing sulphur in it, so tliat in this resjuxt (as Vauqueliu states) it 
resembles phosphuretted hydrogen, and difiers from Davy’s gas. 
One volume of il required for complete combustion 1^ volume of 
oxygen gas, Wlicn a Volume of it is mixed w ith 0'75 volifme of 
oxygen, and an electric spark is passed through the mixture, 
detonation takes place, and the oxygen disappears ; but the resi- 
dual gas is within one-seventh of a volume, and on adding 
anotlier half volume^ of oxygen gas, it may be detonated again, 
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and the whole disappears. Thus it cannot be consumed com- 
pletely by two different proportions of oxygen gas, wdiich dAS- 
tinguishes it from phosphuretted hydrogen gas. ' 

The effect produced by subliming sulphur in this gas shows 
that it contains its own volume of hydrogen gas. Hence the 
liydrogen in a volume of it will require for combustion half a 
volume of oxygen gas. The remaining 0*75 volume of oxygen 
gas must have coml)ined with the phosphorus vapour, and con- 
verted itinto pliospliorie. acid. Now phospliorus vapour requires 
for this its ow n volume of oxygen gas. Ihus it is evident that 
phosphureUed hydrogen gas wdien left standing over mercury 
loses one-iburtli of its pliosphorus, and becomes a compound of 

S|). -r. 

1 volume hydrogen gas ()*00*25 

volume phos[)horus vapour 0*b250 

0*0875 

So tliat its specific gravity is reduced from 0'9027 to 0*6875, and 
it contains jtist tmi limes us much pliospliorus by weight as of 
hydrogen. It is a compound of J atoms hydrogen and 3 atoms 
phosphon^K. 

M. Vau(]milin wdl from tlie aliove statement that the gas 
in question is m»t liie sunn* as Davy’s gas to wliich I gave the 
name of hihydroc:nr(^1, cd* ])ho‘*'[;horus (n harsh term, but expres- 
sive of the composition of tiie ga^). W e may call it, for the 
sake of distinction, '^Kl^plto^phnyeticd hydrogen gas. 

Thus phospliorus and hydrogen gas unite in at least three 
proportions; vi/. 

I f y d rogen . Ph osphorus. 

1 . Phosplnirettt'il liydroijon <;oni[) 0 .sccl oF. . . 1 atom + 1 atom 

2. Subpho.sphuveUcd liyclrogen 4 +3 

3. liihydroguret of phosphorus 2 +1 

- • 1 am, ^vc. Thom AS Thomson. 


Article VIII. 

On an Anornah/ presented bif the Combination of Potassium and 
Oxygen ; with some general Observations on Combination. By 
the ftev. B. Emmett. 

^ ^ 9 

(To the Editors of the Avnah of Philosophy.) 

GENTLEMEN, Ousehurn^ Aug. 6, 1824. 

In estimating the specific gravity of oxygen, as it exists in 
different solid compounds, potash presents a itmarkable pheno- 
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iiienon. According to the fables in Braude’s Cheiiiittfry, which 
seeni to be generally very exact, the atoniic weight of oxygen is 
7*5; the atom of potassium is 37*5; its specihc gravity *85. 
Protoxide of potash, by the coiabnstion of potassium in dry 
oxygen is 4d, and its specific gravity is 2*3. Now tiie volume 


of a body 


its 

its sp. gr. 


Therefore the voliuno of an atom of potassium 


:tT*5 


!M1, 


and the volume of an atom of dry potash = = 18. 

The volume occupied by the atom of oxygen in this compound 
= volume of potash — volume of potassium =18 — 44*11 = 
— 28*11 ; so that 37*5 parts by weight of potassium occupy a 
volume wliich may he represented by 44*11 ; by combustion, it 
combines with 7*5 parts by weight of oxygen, and the volume 
becomes 18 ; consequently the space occupied by the oxygen is 
negative, i. e. 28*11 of space less than 0, which is absurd. Since 
the above numbers are the result of the most careful experU 
nientvS, tlie subject is of great importan(*e, inasmuch as it is a 
singular anomaly, and intimately connected with the first princi- 
ples of chemical philoso]>hy. If the }>ai tides of all solids be at 
all limes in contact with each other, as 1 have supposed in all 
my former pa[)ers, so extraordinary an effect cannot result from 
any known property of eonibiiuition ; for (as 1 have proved in a 
former paper) if a solid he heated to its fusing ])oint, and its 
lenqierature next n dueed to the true zero, the utmost possible 
diniinutiou is ^ of the original volume; or volume at the medting 
point : volume at zero I : ^ ; and in the combination of bodies, 
unless their atoms he very unequal, no diminution greater than 
this can he produced. Therefore on this principle the eifect 
cannot be produced. 

By the generally received hypothesis, that the particles of 
solids arc never in contact with each other, the phenomenon 
may appear to he accoiinLcd for ; for since the attraction between 
the two bodies is evidently very powerful, a great diminution of 
volume may be supfiosed to take place, since there is no limit to 
that which may lake yilace, excejit the distance between the 
particles, wdiich some pliilosophers liavt snjiposed to be extrava- 
gantly large. But here aiises a great diliiculty: suppose the 
force of attraction to vtiry according to any assunied law, the 
simplest investigation w'ilf show that there can he no force of 
cohesion, unless the particles of the solid actually touch each 
other; that is, it is onty in contact that the particles can he 
powerfully urged together by a force, which is indefinitely dimi- 
nished, when the distance between their centers is increased by 
any indefinitely small quantity. This Jiypothesis then being 
opposed to evetyoknqwn principle of philosophy is untenable. 
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Boscovich has presented it under a different form, and which, 
if it were correct, would readily explain the phenomenon under 
consideration. He supposes the particles of matter to attract 
each other, and the force of attraction at all greater distances to 
be smaller than at nearer distances, and to repel each other, by 
n ason of the elastic forced of calori<‘, the repulsive force dimi- 
nishing more than that of attraction, when the distances arc 
increased; he supposes tliat upon the surface of a particle of 
matter, tlie repulsive force is greater than the other; hence at a 
certain distance, there will be an equilibrium, and this will be 
the distance of the j)articles from each other. Having made this 
supposition, he thus accounts for the force of cohesion : the par- 
ticles, being at tliat distance from each other at which the oppo- 
site forces are equal to each other, are at rest. If a force be 
applied which tends to separate the particles from each other, 
if their distance be by it increased by the smallest quantity, an 
attracting force resists i(, which force is called cohesion, because, 
since the force of repulsion varies inversely as some higher 
powder of the distance than attraction does, beyond the distance 
at which there is an equilibrium, the force of attraction is grcalei 
than the other. \Ver(i this hypothesis aexurate, the phenome*- 
iion might be ex|)lained ; hut there are many serious objections 
to it. When [lurticlc:. are lialanced by the equilibrium of two 
opposite forces, they will constitute a liquid, but never can form 
a solid ; because tlu‘v ha\ e perfect freedom of motion round each 
other, vvill yield to e\cry impulse, arrange themselves so as to 
have a horizontal surface, by the action of gravitation, and press 
upon the vessel containing them equally m all directions; all 
which are properties of licjuiJ substances, but have no resem- 
blance whatever to those of solids. Besides, a long rod of 
metal ought to be visibly stretched by a very small force, and 
the cohesive force ought to increase continually, until the very 
iiKslaiit of its being overcome. Again, suppose the distance 
between two adjacent particles to have any assumed ratio to the 
diameter ijf cither of tlieiii, in any given solid; form two equal 
large solids of the same substance, and suppose the force of 

attraction to vary as (D being the distance from the centre) ; 

place these at such a distance that they shall be similarly situated 
to the particles of the solid; then if d be the distance between 
two particles, since in botli cases the dijfmeters are proportional 
to the distances, the force of attraction between two particles : 

force between the spheres : : ~ so that unless the attract- 

ive force vary inversely as a higher power of the distance than 
the fifth, the attraction between the spheres must be very great; 
for although no force is visible at the distance d, since the 
forces are equal and opposite at that distajice, the forces must 
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be very great, if so vast an effect as that of cohesion be their 
difference, when d is very little increased ; and since the repul- 
sive force is corpuscular, and cannot operate between the large 
spheres, the force must inevitably be enormously great, if the 
hypothesis be true ; but none whatever is observed. 

Again: according to tliis hypothesis, take away the force of 
repulsion, and that of attraction is very great, at a distance 
equal to the distance between two adjacent particles ; increase 
this distance (by breaking the solid) and the force totally 
vanishes; break rods of glass or other brittle matter at different 
temperatures ; the same eftbet results ; but at different temper- 
atures, the particles are at different distances from each other ; 
therefore this force of attraction ceases to operate at different 
distances, although the weight of the body does not vary. 
Nothing need be said to prove that no such force is known to 
exist ; it is totally unlike any force of which we can form an 
idea ; for let a force vary inversely as any power ^or function 
of the distance, the only place where a ])ody can attract another 
in such a manner that by increasing the distance by the smallest 
quantity, the force shall vanish or be indefinitely reduced, is on 
the surface ; but here we have to supjiose one at a distance, 
wliich cannot result from a variation according to any function 
whatever of the distance (except the force increase directly as 
some power of it, then coliesioii would lie produced at an infinite 
distance), and this is not the onl\ difficulty, for we have to sup- 
pose this distance to be moveable. Hence this liypothesis is 
more untenable than the other. Therelbre we must suppose the 

{ ^articles of solids to be in contact with each other, and upon this 
lypothesis it is iinpo-?sil)le to sec how the jihenomenon in ques- 
tion can be produced ; in fact, there is no parallel. In no cavse 
of combination, where one of the bodies is solid, do we meet 
with a condensation nearly so great as in this instance. Even 
were we to suppose the particles of solids not to touch each 
other, the condensation so very much exceeds that which takes 
place in every other case, that we should naturally expect to ffnd 
some peculiarity in potassium, which gives rise to the anomaly, 
which certainly appears to favour the supposition that potassium 
is a compound of hydrogen and a base hitherto unknown. 
However, future experiments only can ascertain the cause of so 
singular a phenomenon^; and until experiments point out the 
cause, whatever is supposed at present must be very uncertain 
and unsatisfactory. 
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Article IX. 

An Accounf of some Obserixilions made during a late Aerial 
Excursion. By Capt..Beaufoy, Coldstream Guards. 

V^To the Editors of the Annals of Philosopht/.) 

GENTLEMEN, London, J^Uf/ 31, I8?4, 

I . 1)0 myself the pleasure of forwarding you an account of 
some observations which 1 made during a late aerial excursion j 
and if you should think it worthy of insertion in the Annals of 
P/tilosophi/f 1 cannot but feel much flattered at such a circum- 
stance. 1 have tiie honour to be, your obedient servant, 

Mark Beaufoy. 


On Thursday, the 17th of last June, at five minutes past six 
in the evening, the balloon rose from the gardens of White 
Conduit House, Islington ; the barometer being then 29*8 inches, 
the thermometer and the hygrometer 17° dry. Wind very 
high from the north. 

- I felt no motion whatever! All objects seemed to sink from 
the car; and in a short time quite lost their altitude. 

At eight minutes past six, the barometer was 27*4 inches, or 
2*2o7 feet, thermometer 46°, hygrometer 15° dry, when every 
thing was perfectly distinct, but flat like a military map ; and 
at twelve minutes jiast six, barometer 2r>*5 inches, or 4235 feet, 
ihcnnometor 45 ', we passed tiirough some thin mist. The 
balloon soon alter entered a difterent current of air, which 
caused it to make about half a revolution, slowly ; occasioning 
a slight sensation of sickness, that \vent off'in one or two seconds, 
when the machine became steady. 

At sixteen minutes past six, barometer was 23*3 inches, or 
6(i()5 feet, tliormometer 39^5 hygrometer 20° dry, when the 
machine l^ecarae enveloped in clouds ; which were by no means 
dark, nor had the approach to them been gratifying. Soon after 
a disagreeable sensation of singing in the ears was felt by Mr. 
Graham and myself, and continued the whole voyage ; the 
application of cotton not removing it. • 

Until this moment, every thing had been distinctly visible 
from the balloon ; trees, houses, ships, S^c. had length and 
breadth, but no height. Roads seemed lijce footpaths of an 
orange-cdlour, fields of corn as if ruled with lines of vivid green; 
the hedges looked thicker and darker. 

On rising above the clouds, a most magnificent sight met the 
eye ! One vast expanse of frozen snow, with enor^ious masses 
towering above the rest like mountains, havii% every summit 
New Series, vol. viii. r 
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burnished by the rays of the sun, which shone most brilliantly 
IVoin a sky of a deep- blue colour. 

At twenty minutes past six, barometer 21*6 inches, or 8608 
feet, we heard the report of a cannon, but no reverberation after 
it ; and the balloon again revolved gently. 

At twenty-six minutes past six, viheii the barometer was 20*2 
inches, or 10,416 feet, another gun was heard; and the clouds 
below rolled over each other into the most fantastic shapes, 
wdiile betw^een their fissures the earth was clearly discernible* 

At thirty-one minutes past six, barometer 19*5 inches, or 
11,298 feet, thermometer 32°, hygrometer 25° dry, I let loose a 
pigeon, which flew UAvay with ease and rapidity, its wings mak- 
ing a great noise from the perfect stillness around. After one 
or two circles, it darted through an opening in the clouds ; and 
I was assured by the owner that it reached its nest in the City- 
road at twenty minutes past seven o'clock the same evening. 

At twenty minutes to seven, barometer 19*2 inches, or 11,71 1 
feet, thermometer 32^^, hygrometer 31° dry, Mr. Graham judged 
Ave were as high as w'e could ascend without throwing out 
ballast ; and as we were far above every object interesting to the 
eye, the cord of the valve was slightly pulled, and we commenced 
an extremely gradual descent. At this elevation, 757 feet 
higher than Mount Etna, I heard the rt?})()rt of a gun, and 
could distinguish the metropolis when clouds did not intervene. 
The balloon seemed to be ovei Keiiniiigton, and 1 found nothing- 
disagreeable in looking about, except at objects perpendicularly 
under the car. 

At eighteen minutes to seven, llui liarometer was 19*5 inches, 
or 11,271 feet, and thermometer 31'" ; when our descent was so 
imperce])iible, tliat it could only be ascertained by llirowing out 
very little bits of silvtr paper; and 1 in vain endeavoured to find 
out from the compass the direction tli(‘ balloon was taking; as 
though the needle pointed north, it could not tell whether we 
floated to or from that point. 

At nine minutes to seven, the barometer was 2*2*3 inches, or 
7784 feet, thermometer 38°, and hygrometer 23“, when we 
approached the clouds ; which hud a most beautiful effect from 
the masses of vapour seeming to rise up in eddies to meet ns. 

At five minutes to seven, barometer 24 inches, or 5822 feet, 
the machine was qpite enveloped in a thick mist, W'hich, at four 
minutes to seven, barometer 24*5 inches, or 5263 feet, became 
dark; and gave rise to an unpleasant feeling, of floating in 
, space without any ‘defined objects to rest the eye on. The 
voice also appeared much weaker and lower than at 'any other 
period of the voyage ; but I did not feel any oppression at the 
chest, as I coughed two or three times on purpose to ascertain 
whether it,pained me. 

At seven*' o^61ock, barometer 25 inches, or 4714 feet, we 
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emerged from the clouds ; and getting into a new current of air, 
the balloon turned round again. At three minutes past seven, 
barometer 26‘5 inches, or 3130 feet, every object on the earth 
became perfectly divstinct; and Mr. Graham let down his grap- 
pling iron, at the end of a cord 160 yards long. 

At seven minutes nnst sdven, barometer 28*3 inches, or 1385 
feet, tliennometer 50 , hygrometer 22^ dry, the height of houses 
and trees became ap[)arent ; and one minute afterwards, the 
grapple having caught in the boughs, of an oak, brought the car 
to the ground with considerable violence ; and after rebounding 
two or three times, Mr. Graham and myself stepped out without 
any ditficulty into a held near Godstone. 

in this aerial e.\cursioii, i was much surprised to find the 
atmosphere become drier as we ascended, except only at the 
height of 2257 feet. After our descent, I had occasion to use 
my handkerchief, when the sound in iny ears was like the report 
of a pistol. 

The balloon was 63 ieet high, by 37} in diameter, which 
lemoa-shaped figure contains 46,388 solid feet ; and as each 
cubical foot of common air equals 1^} oz. the whole weighed 
3479 lbs. But the infiammable air used, was 2x lighter than 
common air ; therefore, 

t 

] of 3479 = 1392 lbs. weight of gas 

630 lbs. weight of silk, car, aeronauts, &c. 

2022 lbs. total weight suspended, 

which, deducted from 3479 lbs. gives 1457 lbs. for the power of 
rising. 

iS'ow the highest point we attained was 11,711 feet, at which 
elevation the density of the air is *652 ; and by calculation, it 
appears, we might have reached 14,142 leet without Ughteniug 
the machine at all ; but if 150 lbs. had been thrown out, to the 
height* ol 16,J46 feet, or rather more than three miles. 

It does not seem probable that any individual w’^as ever 
raised in a balloon much beyond this last point. First, because 
that belonging to Mr. Graham, in which I ascended, is larger 
than those generally used ; and secondly, the inflammable air 
becomes so much distended in the rarer atmosphere above, that 
a great deal escapes out of the safety valve, and more is 
expended in accomplishing the descent ; so that on approaching 
the earth, the balloon collapses, and falls with an alarming 
rapidity.# * * 

[i is true that many balloons are supposed to have reached a 
fer greater elevation ; and one French gentleman was prticu- 
larly fortunate in that respect. But, perhaps, the gas ne used 

p2 # • 
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to Inflate the silk was seven or eight times lighter than common 
air, which would of course make a great difference ; though as 
the second objection of the machine collapsing* on approaching 
the earth could not be got rid of, 1 am apt to believe him wrong 
in his calculations. 


Article X. 

Om'ripilon of the improved Goitiometer of 1\L Adelmamt.'^ 
(With a Plate.) 

The first goniometer was that of C^irangoot, whicli was made 
under the direction of Pome dc Lille, A\ho may justly be regarded 
as the father of crystallogra])hy. This instrument (the only one 
ever used by lluliy) was much improvinl l>y M. Collet de Lau- 
inont, who increased the size of the seiuicircle, and niatlc the 
divisions more sensible, hut still it partakes of the iiiipcrfections 
of the original instrument. Oiu^ of the.-Ne consists in the diffi* 
cidtv of placing the two legs of the instrument jK-rfectlv jjcrpen- 
dicular to the edg(* whicli unites the two ])]aiies of* a crystal, 
A\hose angle of incidence we wisli to measure ; another in plac- 
ing them on the face> of’tlie crystah so llmt the whole flat sur- 
face of llie legs, and not merely their cdues, shall touch llu' face' 
of the crystal in every point, willnuit v. liich it is impostoble to 
obtain an accurate lueaMDemcnt. 

The reflect i\t: goniometer, lor Vvlnih we are indfd)(e<l to 
Dr. Vv'oIIaston, to whom tin' science.'^ ov.e so many other obliga- 
tions, is a much mr>ic perfect in^trlHlU'nt , but it recpiiroa condi- 
tions in tile crvbtals to ]:>e nleu^ured by Jl, not easily met with ; 
such as perfectly plane; faces, free from strim, unci sufficiently 
brilliant to relltct the light in such a luanuer as to present a 
distinct image of the lines oi* oliservation. If we attempt to 
measure a cry^^tal ^^ith this instrument, whose faces are striated, 
houe'vcr sligijlly, which imfortunately is but too romrnonly tlie 
case, or nhich are not perfectly flat, we may be certain of 
obtaining results more or less inacimratc — a circumstance which 
itsemns to me has already oftmi fK curred. f I admit, however, 

* Extracted frDni the -’Mcinoi!* of M, Le Comte dc Bournon, 

d- Tlu.* author of the Review of the tliird edition of IMiilhps’s Mineralopiy f,fourn:il of 
.S'leuti, vol. XV. p, .‘Cil) seems to entertain very ditlerent notions of the merits of the 
r'^flcctive goniometer from llio'^e of ( 'onnt Bcrjrnoii. The review contains a copy of Mr. 
J^hOlips’s elaborate fipiie of a crystal of humitc, selected, says the author, “first, 
^because its form has nevtr been described heft»rc;” secondly, r<iunt Bournon, in iiis 
Cataloi^ue, says, that “ a!^ if.\ s a/r .sf/ialcd^ whereas nof one of ihvw. is so ; Jbr 
tt( 'tihUto]{ fhr sf/ /(/,, u/r, hi so mojiJf phnirs^ as fms hern purerd hy snhjrrlin/^ 
thi cry'tiahfo t'hr irflcclhr poniotnrtrr ; thirdly, it shows, therefore, the value of that 
instrument in iistrikizi'r degree, and that die use of it quickens the sight of the observer, 
who, wh.ile me^fitfrinj^ withrmt a glass, Jinds planes^ where an old, and generally sup-, 
posed accurate observer saw only stria'.’’*-- J. O. C. 
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that as this instrument can only be destined {nepeut tire destmi) 
to establish the primitive form, the type of all those which the 
observed object can present, and which serves as the basis for 
calculating all the secondary faces, a single crystal of the sub- 
stance, although very small, which fulfils all the necessary con- 
ditions, would be sufficient; still, however, some secondary 
planes are requisite to determine the dimensions, and, in a great 
number of substances, especially if they do not admit of a perfect 
and easy cleavage, such a crystal is yet to be sought for.’^ 

M. Adelmari’s goniometer has none of the inconveniences of 
the instruments I have mentioned, and, moreover, possesses 
advantages which in them are wanting. 1 consider that 1 shall 
do a service to the science by describing it, and the manner of 
using it.’’ 

The instrument consists of a small maliogany box, (1) sec 
Plate XXX, eleven inches long, six wide, and three high, con- 
taining a drawer (2), The top of the box (3) is covered with a 
plate of brass, at least two lines thick, to prevent its springing, 
and to render the base sufficiently heavy. The rest of the 
instrument is made of brass. Two pillars (4), nine lines in 
diameter, and at least four inches and a half high, are fastened 
to the brass plate, at the distance of three inches from cacli 
other, and are united and fixed at the uj^per end by a plate (5). 
At the top of each column is a box ((>) in which a steel rule (7), 
seven lines wide and one line thick, moves liorizontally ; the 
rule is placed eilgeways, in order to render its motion more 
smooth and regular. For the same purpose, each box has a 
roller at the bottom, on which the rule slides. A semicircle (S) 
is fixed to the rule by its diameter, the length of which is six 
inches, four lines, and its broad part (9^ seven lines wide. The 
semicircle is not in contact with the moveable rule, but separated 
from it by an interval of about three lines. This interval is 
necessary on this side of the semicircle, in order to adapt to the 
otlier extreunty of its axis (10) the moveable radius (11), which, 
at its upper end, carries the nonius (12). On this first semi- 
circle, wliich is fixed, is placed a second, divided into degrees, 
minutes, and half rniimlos, which, from its size, are perfectly 
distinct. The second semicircle (13) is fixed by its radius (14) 
to tlie centre of the first, and is moveable; but its motion on the 
fixed semicircle is perfectly smooth, and free from jirks. The 
radius of the moveable circle is produced beyond the centre, by 
a steel arm (16) adapted to it, wffiich may be aalled the measurings 
radius. *The part (16) of the fixed semicircle is necessary to 
enable the moveable nonius to travel round the moveable semi- 
circle. A screw (17) placed behind the nonius serves to fix it 
at pleasure ; (18) is a button for moving the gravitated semi-« 
circle. 

Two detached pieces are added to this instrument? one of 
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them (19) is a support with a hinge, to receive at its uj)per 
extremity the crystal to be measured (21) ; this support slides in 
a groove (22) in order to bring it nearer to, or further from, the 
measuring radius, or to withdraw it altogether. The other (20) 
is a sight-vane, by means of which we can ascertain^ after the 
crystal is fixed on its support, if the edge wliich separates the 
two planes, whose incidence is to be measured, be in a perfectly 
horizontal position. 

To use the goniometer, we place the crystal on the support, 
in the position just mentioned, then slide the support along the 
groove, till the measuring radius lies exactly above it, and turn 
the graduated moveable semicircle, having previously removed 
the nonius (12) that its motion may be unobstructed. The rest 
of the operation consists in placing the arm of the measuring 
radius very accurately on the plane of* the crystal, which is 
opposed to it. This is done by moving the rule (7) to which the 
semicircle is fixed ; and to do this more easily, and avoid jerks, 
it is necessary to use both hands, one place d at each extremity 
of the rule.* If the radius be nut placed exactly on the face of 
the crystal, it is to be gently withdrawn, in order to elevate or 
lower "the moveable semicircle, which is to be done in like man- 
ner, by using both hands, seizing with one llie extremity of the 
measuring radius, and with the other, the opposite extremity of 
the moveable circle, till the measuring radius lies so evenly on 
the face of the crystal, that no day-light can be seen between 
them wdien examined with a lens. That done, the moveable 
nonius (12) is lowered till it met is the stop (23) placed at zero of 
the moveable semicircle, and fixed by the screw (17). The 
support is then to be withdrawn, in order to pass the measuring 
radius on the other side of the crystal, when it is replaced, and 
the business finished, by repeating on that face of the crystal the 
same operation as was performed on the other. The value of 
the angle of incidence of the tw o planes, in degrees and minutes, 
is then read ofl' on the graduated semicircle and its nonius. 

The instrument is represented in the figure as having finislied 
its operation on one of the faces of the crystal, and with tiie 
nonius fixed. 

The use of this goniometer is ver}’^ easy ; it has the advantage 
of being fixed, and of not depending for the accuracy of the 
observations on the manual dexterity of the observer ; nor does 
it require that perfect brilliancy of surface, in the crystal to be 
* measured, which it* is often so ditficult to find. As the measur- 
ing radius, when once placed oii the face of tlie crystal, remains 


regulating screw, with its carriage^ was at first used to adjust Uie motion of the 
rule, as shownlmthe^gure, at the place where it was fixed ; but it was found not to be 
necessary, as the adjustment can be made quit^ as accurately, and much more quieWy 
by hand, provided the rule itself, and the rollers on which it slides, he made perfectly 
true. ' 
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fixed in that position till the obverser changes it, if his eyes be 
fatigued by the opeiratiou, he can leave it as long as he pleases, 
and examine the accuracy of his work at a future occasion, or 
have it verified by an assistant. The great condition necessary, 
is tlnit the faces of the crystals be perfectly plane, which unfor- 
tunately is not always so easily fulfilled as might be wished. 


Article XL 

Remarks upon Mr, DanielCs Work on Ilygromeiry , 

(To the Editors of the of Philosophy,) 

As none of the Scientific Journals in their notices of Mr. 
Danieirs work on Hygrometry make any remarks on a part of 
that work which, if I mistake not, is erroneous, I beg leave to 
direct the attention of your readers to the subject. 

A principal object with Mr. Daniell, is the application of his 
improvements to the correction of the barometer when that 
instrument is used for ascertaining the heights of mountains ; 
but it is notf 0 little suquising that he should have erred in his 
manner of computing what is commonly the greatest and most 
iinpiulant correction required in using the instrument. 

Tlwxi to which I allude, is the compensation for difference of 
temperature at the two stations, which Mr. D. considers as a 
case apparent dilatation of the mercury, and gives, for the 
|)ui pose of correction, a table calculated by Mr. Rice, from the 
results of Du long and Petit’s experiments: now, besides that 
the last mentioned gentlemen are egregiously wrong in their 
way of deducing the apparent expansion, it is not only inappli- 
cable to the present case, but is as a standing number quite use- 
less for every other purpose, varying as every one knows. 

It has always been understood that, other circumstances being 
alike, mercury in the barometer will have its altitude affected by 
t1»e existing temperature in no other way than as that tempera- 
ture alters its spedjic gravity ; so that whether the tube expand 
or contract, or were it possible, do neither, whatever the material 
of which it is made, whatever its sectional form, equality or 
inequality of calibre, still the absolute dilatafion and not the appa- 
rent must regulate the correction for difference of temperature. 

After a detailed account of the many operations gone through 
by Mr.- Daniell and his fellow-labourer Mr. Newman, white 
making a barometer for the Royal Society, during which eveiy 
thing is (lone to attain accuracy, we are told that a scale is 
engraved on the front, of the correction to be applied for the 
dilatation of the mercury and the mean dilatation^of glass^ by 
which the observation may1)e at once reduced to the standard 
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temperature of 32° ; ” that is to say, the barometer for the use 
of the Royal Society so carefully made, is to have its observed 
height corrected for temperature, by using tlie constant denomi- 
nator 1 1,664 (64-8 X 180) for each degree of Fahrenheit, or by 
Mr. Rice’s table. This number, however, has no connexion with 
the computation in question, for seeing that Mr. D. is partial to 
Dulong and Petit, their number 9990(55*5 x 180) ought to have 
been Mr. DaiiieH’s choice ; and with regard to the mean dilata- 
tion of glass, repeated so ma/ it propos, 1). and P. take no mean 
whatever, asserting its uniformity, and besidc's do not deduce 
the number which i\lr. D. ought to have used from any such 
consideration, but on the contrary and conversely, use that num- 
ber and the apparent dilatation falsely taken, to Jifttl that of 
glass, where they again err. 

At pages 358 — 9 examples are given for tlie various correc- 
tions, but all those for temperature are on the same erroneous 
principle as that engraved on the instrument ; and previously, 
page 183, there f)ccurs one wliere seems t() be taken as tlie 
fraction of dilatation. This example I profess not to understand, 
unless it be intended to show that we may take any number at 
random for this correction. 

In taking the liberty of making these remarks on Mr. Danieirs 
meritorious work, it may be admitted that, though he and Mr. 
Rice have inadvertently assumed as tlu‘ fundamental number 
on a false principle, still it may not Ixiso far from ttie truth as it 
might have been, since; the absolute dilatation of mercury is 
given so variously, that in a(lo])ting the right principle, Mr. 
Daniell might have a nuinher still more erroneous. 

Important ns a knowledge ol’ the real amount of the dilntatir)n 
of mercury would be, in many scientific determinations, in none 
perhaps is it of such consequence as in this correction lor llu* 
mountain barometer, respecting which, nevcTtheless, there is 
too much cause for regretting tliat, even in this age of redined 
experimental knowledge, we are so embarrassed with conflict- 
ing authorities, as to be Ibrced to entertain more tlian a Kus])ici(m 
that the real quantity is still unknown. Mr. Dalton calls it ; 
Dulong and Petit ; and General Roy ; while philosophers, 
of equal and undoubted reputation, voucli for the anthenticity 
of almost every intervening denominator, and some fur even a 
greater. 

If such be tlie actual state of our knowledge wdtli regard to 
the quantity of the absolute dilatation of mercuiy, it is diflicult 
<b conceive how MV. Daniell can so confidently assert, that 

this effect has been most minutely appreciated, and its correc- 
tion applied with the utmost ease and precision.” M, Biot 
fixes this number at which is generally received in France, 

and by many here ; yet even this celebrated philosopher is 
wrongs by having made a false conclusion from his own pre- 
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mises, Trait6, tome i, page 52. From what lie there stales, a 
different number ought to h?ive been obtained ; and the error 
affects many of his subsequent formulee relating to the barome- 
ter, expansion of fluids, of gases, &c. 

Ill common with many* others, Mr. D. seems to think that 
boiling the mercury in the tube of a barometer is of great con- 
sequence ; this is at least doubtful, but certain it is that no 
human art can render a mass of this fluid such mere mercury 
that it shall not contain something, which in all its mechanical 
efl’ects may not be called air. Sir H. Davy is in the right when 
he says so ; and it is not a little to his credit to have perhaps 
by induction inferred that such is the fact, when there is no 
reason to think liim aware of certain proofs to which it w^ere 
needless here to ap])eal. 

Mr. Danicll speaks also of filtering the mercury ; though per- 
formed a thousand times no good effect can follow this practice. 
A knowledge of this metal gained from a jieenliar ajiplication of 
it, warrants the assertion, that tlie mercury of commerce is not 
improvable by either distillation or Alteration, in so far as its 
application is purely mechanical, and that its fitness for baro- 
meters can be comjiletely known by bare inspection. 

Theie fs a prol)a1)Ic source of error in the barometer hitherto 
little attended to, and of wdiich Mr. D. takes no notice ; hi 
making the correction for temperature, it has ever been taken 
for granted, tiiat the expansion proceeds pari pam, or that the 
fraction of dilatation is, for example, the same from — 20 to 
— do, as it is iVoiu 90 to 100. This is, however, quite a gra- 
tuitous assumption ; and although there are reasons for here 
susjiecting souieihing dilferent from the utmost degree of pre- 
cision, it IS possil)le that the exjicrimenial means which we at 
]>rasent possess are inadequate to ascertain any appreciable 
discrepancies. 

Much learning has been brought to bear on the other cor^ 
rections^ivquisite in using the mountain barometer; and I\lr. 
Daniell could not have conferred a more substantial benefit than 
])y liaving set the question at rest, as to the absolute dilatation 
of mercury, without a certain knowledge of which, all other 
minute attentions arc little better than mere drivelling. 

Mr. Daiiiells account of the manufacture of barometers and, 
thermometers is most certainly not overcharged. Throughout 
the continent, and even in England, the business is in the 
hands of itinerant Piedmontese; and* these artists supply not 
only the general public with their glittering baubles, but fuinish 
the greater part of the most reputable instrument-makers with 
their whole stock of meteorological wares. Such of these as 
choose to graduate their own scales, must confide entirely as 
to the quality of their tubes and the exjell^npce of the filling, 
in one who has but indirect interest in the matter, or equivocal 
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rpj>iitation to lose ; responsibility is thus shuflled lioin both, 
and rests on neither. Such, however, are the people who by 
unaccountable prescription supply the city of London, and the 
philosophers of England, with the instruincnls which Mr. 
Daniell so well describes. * 

If common notoriety did not bear Mr. Uaniell out in his as- 
sertions, the shameful disagreement of the thermometers used 
by Captain Parry in his last voyage, would fully do so. On 
one occasion this amounted to no less than 13 degrees ; Capl. 
Parry could do nothing else than give a mean, though in such 
a case — 48° had as good a chance of being the truth as — 


Article XII. 

hni ructions for the Assat/ of Chloride of Lime. 

By M. Gay-Lussac.^^ 

The uncertainty which has hitherto existed in the modes of 
ascertaining the quality, and consequently the commercial value 
of chloride of lime, and in no small degree retardi^d its coming 
into general use, has determined me to pnlilish the following 
instructions on the subject. 1 shall divide the work into two 
parts ; in the tirst 1 shall expose the ]>rinciples on which the 
assay of the chloride of lime is founded, and in the second 1 
shall describe the instrument w hich 1 call a Chlorometer, and the 
manipulations necessary for making the assay with sufficient 
accuracy for the purposes oi’ those arts in w hieh chlorine is 
employed. 

Part I. 

Principles on which the Assuij of Chloride of Lime by means of 

Indigo is founded. 

It is known that chlorine destroys vegetable colours, ^ly fonii- 
iiig new compounds with their component prininples. It is in 
consequence of this property which it possesse s, whether in the 
state of gas, in solution in water, or in combination with an 
alculi, that it is employed in the arts of bleaching, calico piint- 
‘ing, See. The same quantity of chlorine, in either of those 
three states, destroys thesame quantity of colouring matter ; and 
since by combination with an alcali, it becomes fixed, has 
scarcely any smell, keep’s better, is more portable, and mon' 
caji^ible of concentration, the advantages of preparing it in that 
form are obvious. 

Caustic potash, soda and lime, and even their carbonates, 
combine very readily with chlorine. Its combination with the 

% 

* From the Annalesde Chimic. 
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potash, or soda of commerce, has long been known in France 
by the name of eau dc javelle ; that with lime was called oxy- 
muriate of lime ; but it is more accurate to denominate the first, 
as is now generally done, chloride of potash or soda, and the 
latter chloride of lime. • 

The chlorides of potash, soda, and lime, have very little sta- 
bility of composition ; the two first, indeed, can only be obtained 
in the liquid state, in a large quantity of water. If, for instance, 
we pass chlorine into a concentrated solution of potash, at first 
chloride of potash will be formed ; but this chloride will soon be 
decomposed, and converted into chlorate of potash^ and chloride 
oj poia\sium, Tlie two latter compounds, not having the pro- 
perty of destroying colours, must be avoided, and the only 
means of preventing their ibrmation is to employ a very weak 
solution of the alcali, which, at most, should not exceed the 
propoilion of 125 grammes to a litre of water. (In round num- 
bers, about 4^;. oz. potash to 2~^ pints of water.) 

Lime has not, like potash and soda, the inconvenience of con- 
verting the chlorine into chloric acid ; it may consequently he 
combined with the chlorine en masse. 

Lime, if perfectly dry, does not absorb chlorine, but it com- 
bines witli it rapidly vvlien in the state of hydrate, that is, after 
it has imbibed a sufiicient ijuantily of water from a moist at- 
mosphere, to split and lull to powder. Supposing it to be in 
the state of hydrate, it forms, according to JVl, Welter, a sub- 
chloride only, which is composed of 

2 proportions of lime = 2 x 35*603 = 71*206 

2 water 2 x 11*2435 = 22*487 

1 chlorine = 44*2653 


137*9583 

When mixed with water it is immediately decomposed; one 
Irall’of the lime is precipitated, and the other half remains in 
solution, c{mil)ined with the wdiole of the chlorine, and conse- 
(piently forming a neutral chloride. Hence there are two corn- 
i>inations of chlorine w ith lime, a sub-chloride, and a neutral 
chloride. The sub-chloride is obtained by saturating hydrate 
of lime witlj chlorine, and the neutral chloride by dissolving 
the sub-chloride in water, or by saturating lime, dispersed 
through water, with clilorine. 

The neutral chluride, or more sicn])ly the chloride, is very 
sofuble ; it may, liowever, be made to crystallize in small wisms. 
Its solution, left in contact with the air, is gradually decom- 
posed, one part of the lime combines with the carbonic acid of 
the atmosphere, whilst its chlorine is disengaged. This de- 
composition of the chloride is retarded ,by •(instantly keeping 
an excess of lime in the solution. From these properties of the 
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chloride, the advantage of manufacturing the sub-chloride only 
is obvious ; its preservation and transport are much more easily 
effected. 

The quantity of chlorine in combination with water, or a base, 
may be estimated by several procesoes ; but in the arts, in 
which dispatch is important, the preference has been given to 
M. Descroizilles' process, founded on the property of chlorine 
to discolour indigo. One part of indigo dissolved in 9 parts of 
concentrated sulphuric acid, and then diluted with 990 parts of 
water, forms the coloured liquid usually employed to ascertain 
the quality of the chlorine. 

Under the same circumstances, chloride of lime discolours a 
quantity of this solution proportionate to its own ; but if they 
vary, the results also are very varialde. Thus, if we pour tlie 
chloride slowly into the indigo, a much smaller quantity of it 
is necessary to elibct the discolorntion than if we })roceed dif- 
ferently. Tlie minimum of discolouring effect, is obtained by 
pouring the indigo very slowly into the chloride, and tlie masL- 
iinuni by pouring the chkuide very slowly into tlie indigo. Re- 
peated trials have jiroved that the best proci ss for obtaining 
constant and comparable effects, is to pour the solution of in- 
digo vdyidiy into the solution of cliioride, or the latter into the 
former. 1 shall c^xplaiii the mode of* ope rating by and bye. 

If the indigo of commerce* w ere pnie, or always <.>f the same 
quality, the quantity of its solution i‘m])loyed in each assay 
w^ould gi^e the relative quality of the cliioride ; lint since its 
quality is very vavi<ible, the results of tvi ds made with different 
indigos cannot be compared together. To avc>id theses incon- 
veniences, 1 Iia\e" followed tlic example of I\I. WTlter, and taken 
as unity of discolouring power tliat of ]>nre, dry? chlorine, at the 
barometrical prer^sure (>f ()*7() m. (29'!>2 inclu's,) and temperatun) 
of 0^. (32 Faht. ) 1 prepare a scdntion of any of the best indigos 
of commerce of sncli a strengili that the chlorine discolours 
exactl}'^ ten times its volume of it, and I call this S(du4ion tlie 
proof tinclurc ; and each volume of proof tincture that is dis- 
coloured J call a dcgrvcy and 1 di\ide tin; degiee into ten jiarts. 

I'hus, if w'e take 10 grammes " of chloride of lime and dis- 
solve it ill such a quauticy of water as Oi form 1 litre of solution, 
tile number of degrees, or volumes of indigo discoloured by 
one volume of the solution of chloride, will indicate the number 
of tenths of a litre of chlorine that the solution contains. Con- 
sefjucntly, 1 kilogramme f of chloride of lime, whose quality 
had b/g?en determined by tliis method, and lound to be of 7*6® 
or would contain 76 litres of cliiorine. Each degree 

therefore is equal to 10 litres, per kilogramme of chloride, and 
each tenth of a degiee to 1 litre. Supposing the sub- chloride 


• Or X decagramme- Tr. 


-t Or 100 decagrammes, Tr. 
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of lime to be perfectly pure, and formed as stated in page 219, 
it contains per kilogramme 101 '21 litres of chlorine. 

The base I have adopted appears to deserve the preference, 
from the simplicity and precision of expression that it admits of 
in chlorometry, which may remain unchanged, whatever means 
may be used to measure Ijie strength of the chlorine. 

We obtain more precision in general with a weak solution of 
chloride, marking for instance 4 or 5 degrees, than with a very 
c-oucentrati d solution. If, therefore, on the first trial we find that 
the chloride much cxcc‘cds 1(P, vve must add a known volume 
of water to the solution, for instance, twice its bulk; we then 
mak(; a fresh trial, and triple the number of degrees obtained to 
get the true value ol‘ the chloride. 

A ssay of the O.xhle of JSLmgaxicsc* 

The purity of tlu^ oxides of mangaiiese, employed in pre- 
paring the chloiine, is very variable, and consequently that of 
any particular ore must be ascertained by exjierimeut, which 
may be easily done in the following manner. 

Pure peroxide of manganese is formed 

IVTanganese ^>5578 grammes 

. Oxygen 2*0()00 ‘ 

O' 557 8 

and I’liraislies 4'125‘5 giain. of cliloriae, or 1’3!)G3 litre, at the 
tem[)erature of 0*^, and unde r a pressure of ()*7(> m ; consequently 
3*980 gram, would produce I litie of chlorine, and 1 kilogramme 
would produce^ 251*23 litres, 

Vre takig thereftire, 3*U8 grain, of the oxide of manganese 
which we wish tu assay, and treat it with muriatic acid, wdth a 
gentle heat, receiving the disengaged chlorine in rather less than 
a litre of milk of lime ; towards the end of the operation wc nrake 
the acid lioil, to drive the chlorine from the vessels into the 
milk of lime, and add water to make its quantity just one litre, 
l^he quality of this chloride will exactly give that of the oxide 
of maugaiiese, 

Tlie value of tlie manganese does not depend wholly on the 
quantity of clilonne it is capable of furnishing, but also on that 
of the muriatic acid required for its production. But the ope- 
ration is delicate, and the knv price of muriatic acid makes it 
umiecessary. 1 shall only nnuark, tliat the ])eroxide of man- 
ganese often contains the carbonates.of lime, barytes, and iron, 
wlych saturate to mere loss a portion of the muriatic acid; 
moreover, as the manganese is not always in the state oT per- 
oxide, the (juantity of muriatic acid required will not in that 
case be proportionate to that of tlie chlorine obtained. . 
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Part II. 

.Descnption of the Chlororneterj and of the Method of proceeding 
in the Aatsay of the Chloride of Lime* 

A. (Plate XXXI.) Small balance. 

B. Weight of 5 grammes. 

C. Mortar to piilveri/o the chloride of lime ; by tliis opera- 
tion we ensure greater accuracy iu the assay, as the chloride 
often coniains lumps which dissolve slowly. 

D. Jar, with a foot, contuinmg exactly hall' a litre when filled 
to the circular line m, terminated by two opposite arrows ; the 
surface of the water must coincide with tins line, and not its 
upper edge, which is indicated in the figure by the dotted line. 

The jar must be placed on a horizontal table. 

E. Stirrer, to stir the solution of the chloride and make it 
homogeneous : it is to be plunged down into the liquor, and 
raised up again, alternately, without being taken out of it. 

F. Small measure, or tube, of 2i- cubic centimetres, which is 
unvarying for the chlorometer in question ; it is intended to 
measure the solution of chloride of lime. To fill this tube, it 
is plunged into the chloride to just above the circular line w, 
which terminates its capacity, and the chloride made to rise in 
it by suction ; w hen filled, the fore fingcjr, which should neither 
be too dry nor too wet, is placed on the upper orifice, the tube 
raised out of the liquid, and its lower extremity supported 
against the margin of the jar, as seen at (t, or against the finger. 
By a little maiiagenient of the pressure, and a slight alternate 
circular motion of the stem between the fingers, the liquid de- 
scends slowly, and when the lower part of the concave curve 
which terminates it is in the plane of the little circular line, 
the stream is immediately stopped, by increasing tlie pressure 
and tile tube emptied into the drinking glass 11.* 

H. Large drinking glass for mixing the indigo proof tincture 
with the chloride. it should be placed on a sheet of white 
paper, iu order more easily to observe the changes of colour 
which the indigo undergoes" by the action of the chlorine. 

I. Tube for measuring the proof tincture : each great divi- 
sion, or degree, is equal to the capacity of the small tube F, 
and is divided into 5 parts, which is sufficient for practice ; 
Jiut for calculation, the fifths are reduced to tenths. This tube 
is filled with The proof tincture up to the degree 0, which i.s 
easily accomplished, by putting into it rather more tincture 
than is necessary, and pouring off the excess, drop by drop, by 
the l^ak, the extremity ^)f which should be covered by a slight 
layer of wax or tallow, to assist tlie running off' in drops. 

* When the tube becomes opaque, it is deared by dipping it in muriatic acid, or 
vinegar. ^ 






223 


1824.] M, Gay-Lussac on the Chloride of Lit^e* 

K. Another tube graduated like I, but in a contrary direction* 
Its use is to hold the proof tincture which is to be poured 
briskly into the chloride. For conveniently obtaining the de- 
sired volume of the tincture, the tube L, drawn out to a point 
at its lower end, is eiuployed ; the excess of tincture is removed 
by plunging the tube to the necessary depth into it, and closing 
the upper orifice with the finger before it is withdrawn ; in tlie 
same manner a deficiency may be supplied from the vessel con- 
taining the indigo. 

Preparation of the Solution of Indigo, and of the Proof Tincture 
with that Solution. 

Take a determinate quantity of indigo, sifted through a silk 
sieve, put it in a matrass with nine times its weight of con- 
centrated sulphuric acid, and heat it in a water-bath, at the 
temperature of boiling water, for six or eight hours. Dilute a 
part of this solution with such a quantify of water that 1 volume of 
chlorine may discharge the colour of exactly 10 volumes of the 
solution : this will be the proof tincture. The simplest, and at 
the same time sufficiently accurate method of preparing a liquid 
containing its own volume of chlorine, is to take 3*98 gram, 
of well crystallized manganese, and treat it with muriatic acid, 
receiving*the chlorine in milk of lime, whose volume is to be 
reduced to that of 1 litre after the operation, as mentioned in 
the assay of the oxides of manganese ; but if wo wish to ope- 
rate with the utmost accuracy, the chlorine must be prepared 
m the state of gas, and absorbed by water in which a little 
lime has been infused ; the temperature, pressure, and moisture 
of the gas being noted. 

Important Observation. 

The proof tincture, being gradually discoloured by light, must 
be carefully kept secluded from it in stone jars ; but for the use 
of the chlorometer it may be preserved in a half litre glass phial, 
always taking care not to expose it to the direct rays of the 
sun ; it had better be kept in a dark closet. 

Process of Assaying the Chlonde. 

Take several specimens from the mass of chloride to be exa- 
mined, and weigh off 5 grammes, and pound them in the mor- 
tar, with a sufficient quantity of water to make thin cream ; 
then dilute it with more water, and decant it into the half-litre 
jar^ In order not to lose any liquid m this operation, rest the 
edge of the motar against the pestlej as seen in the figare D. 
Triturate the residual chloride remaining in the mortar with 
water, and decant as before, and repeat these operations till no 
more is left in the mortar. Rince it out and jpour the rincings 
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into the jar. Make up the volume to exactly half a litre, and 
stir it to render it perfectly homogeneous. Fill the tube (I) with 
proof tincture up to 0% and pour a portion of it, less than that 
which you suppose will be discoloured by the chloride, into the 
glass H, for instance, 5°. 

Take one measure of chloride in tlie small tube F, and make 
it flow quickly into the proof tincture, by blowing into the tube, 
agitating the mixture the whole time. If the tincture be com- 
pletely discoloured, add quickly from the tube I, such a fur- 
ther quantity as to give the liquid a slightly greenisli colour ; 
the quantity of proof tincttire taken from the tube 1, will be the 
measure of the quality of the chloride, provided the second por- 
tion added be not considerable, nor amount to three-tenths 
of a degree. 

But if the second portion of proof tincture added to the chlo- 
ride, exceed the quantity of three-tenths of a degree ; il‘, for in- 
stance, it amount to 1’2^, the assay must be begun again. Fill 
the tube I with the tincture, and pour as much of it into the 
glass II, as is equal to the (piantity discoloured in the former 
experiment, and some hundreJtlis over. Then complete the 
operation in the manner already described. The assay has not 
attained the utmost precision it is capable of, till the proof tinc- 
ture assumes the slightly greenish tint, immediafcly on the 
chloride being added, without a fresh (piantity being required. 

By these successive operation^ %\e approach as near as we 
please to the true quality of the cliloridc ; nevertheless, Ido 
not think that we can in general be certain ol’ it beyond 
These operations may, perhaps, appear complicated, but 1 must 
remark, that each of them may be executed in two or three 
minutes ; that when wc })rcvionsly know pretty nearly tlie 
quality of the chloride, two operations are sutticient, and that 
in the current labours of a manufactory one assay will bci 
enough. Moreov(‘r, the object is to ascertain the quality of the 
chloride, in order to fix its commercial value, and in that case 
w'e must not be niggards either of our lime or our pains. 

The same process is directly applicable to the assay of a so- 
lution of chlorine in water; but it is bettor to begin by adding 
a little powdered quick-lime to the liquid to convert it into chlo- 
ride. 

The tube K, which forms part of the chloromcter, is intended 
for assaying the chloride, by pouring the indigo quickly into 
the chloride. For this operation the quantity of tincture re- 
quired to saturate one mpasurc of chloride must be previously 
ascertained by the tube 1, 

The assay is then begun again by putting into the tube K, a 
quantity of tincture equal to that which has been discoloured, 
and a small quantity over, which must be poured q^uickly into a 
fre.sb measure of /;hloride ; as much tincture must tnen be added 
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as is necessary to give the greenish colour, and the assay once 
more renewed by putting into the tube a quantity of the tincture, 
equal to that discoloured in the preceding assay. The mani- 
pulations of this experiment are yuecisely the same as those of 
the first; ))ut since the rti^uHs are similar, and it requires the 
tubes K and L ui addition, I do not consider it as preferable to 

the Ibnner. 

it may be convenient to soiiic of uur readers if we reduce the 
French weights and UK;.Jsni(‘s employed by M. Gay-Lussac, in 
the preceding very valuable paper to equivalent English ones. 

1 00 cubic inches of pure dry chlorine, at the mean [uessure 
and tem{)erature of 30 niches and Fnlit. weigh 75*375 grains, 

1 volume of which discolours 10 volumes of the proof tincture. 

Suppose we take 250 grains oi‘ cliloride of lime and dissolve 
it in loo cubic indies of water, and that we find the value of 
this solution to be denoted by 7*0*^, or, in other words, that 
1 cubic inch of the solution discolours 7*6 cubic inches of proof 
tincture; then the whole quantity, or 100 cubic inches of the 
solution of chloride, would discolour 760 cubic inches of tinc- 
ture, one-tenth of which, or 76 cubic inches, is the quantity of 
chlorine it contains. 

250 grains =: of a pound avoirdupois; consequently, 

1 !b. of chloride of lirno of the above quality would afford 
(28 X 76) = 2128 cubic inches of chlorine, or rather less than 
I i cubic foot, or about 138 cubic feet per cwt. 

Assa^ of' the Oxide of Manganese. 

Pure peroxide of manganese is composed of 

Manganese 28 grains 

Oxygen 16 

44 

and affords 36 grains of chlorine, or 47*76 cubic inches at mean 
pressure and temperature ; consecjuently 92*127 grains will give 
100 cubic inches, and 1 lb. will give 4*397 cubic feet. 

We take therefore 92*127 of the oxide to be assayed, and treat 
it as directed, p. 221, receiving the disengaged chlorine in rather 
less than 100 cubic inches of milk of lime, which, after the 
operation, must be made exactly equal to that quantity by pure 
water, and assayed as above. The result will indicate the 
quality of the oxide of manganese in cubic inches of chlorine 
per 92*127 grains of ore. • 

To coincide with these weights and measures, the small 
weight B should be equal to 125 grains : the capacity of the 
jar 5 to the arrows, 60 cubic inches, and th^ of tne little mea- 
sure or tube F, iV^f ^ cubic inch. Each of the large divi- 
sions on the tubes I and K, must also be equ^l of a cubic 
inch, to correspond with the capacity of the small measure F, 
New Seriesy vol . vuu ^ 
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To prepare the liquid containing its own volume of chlorine, 
instead of the 3*98 grammes, &c. p. 221, we must take 92*127 
grains of well crystallized oxide of manganese, and receive the 
chlorine in 100 cubic inches of milk of lime ; and in the pro- 
cess of assaying the chlorides, (p. 223) we must employ 125 
grains of the mixed salts, and decant the solutions into the 60 
cubic inch jar D. J, G. C. 


Articj^e XIII. 

Corrections in the last Number of the Anuah. 

(To the Editors of the Annals of Philo soph i/.) 

GENTLEMEN, 18, 1824. 

Pekmit a constant reader to point out a few oversights that 
occur among the Sc i entitle Notices in the lust number of the 
Anncih (f Phi loso phi/, viz. fot August. 

Your candour, added to your wish to render the journal as free 
from error as possible, will tind an excuse for the liberty now 
taken. 

1. Jn Article 4, ji. 140, where the table exhibiting the quan- 
tity of each chalybeate preparation containing .J grain of 
oxide of iron is given, the numbers that ought to have been 
uttuclied to Ferri SubcarbonaN and to Ferrum Ammoniatum are 
transposed, and thus absurdly erroneous quantities arc set down 
for these substances. 

2. The title of Article 5, p. 140, is erroneous, On the l^se 
of 'Sit eons Glide hi Eudiomelry.” It ought to he Nitric Glide. 

3. Article'S, ]>. 151, Jnflanimation of Sulphuretted Ilydn»gen 
by Nitric Acid.'’ In tliis title, as well as in the descri[)tion of 
the cxperinuuit, 1 apprcliend that you have substituted nitric fur 
nitrous acid. 

The experiment is not a new one, and it is not due to Berze- 
lius. I remember well having seen it above twelve years ago in 
the lectures on chemistry in the University of EdiAburgh, and 
1 am certain tliat Dr. Hope made use of strong fuming nitrous 
acid. It may be mentioned by the way that the exhibition is 
remarkably striking and brilliant when made on a large scale. 

To the best of my recoll(‘ction, the Professor, instead of using 
a flask containing four or five cubical inches of gas, as recom- 
mended by Berzelius, employed a large wide-mouthed receiver 
of nearly 200 cubicaljuches capacity, and poured into it about 
half an ounce of thcrstrongest fuming nitrous acid, covering the 
orifice slightly with a piece of paper. 

The explosion is not violent, but the flame in the interior of 
the vessel is beautiful. 

I remain, Gentlemen, your obedient servant, A. B. 
We thank our friend A, B. for his good opinion of our can- 
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dour, and for the trouble he has taken in pointing out our 
errors. We hope they are not unpardonable. 

A. B. is right as to the transposition of the two salts of iron. 
It should be 1 grain in 66 of ferrum ammoniatum, and 1 in 1*2 
of ferri subcarbonas. 

The erratum respecting •nitric oxide has been already marked 
for correction. The third error, if one, does not originate with 
us ; the article is copied verbatim from the Journal of Science. 
— — C, 


Article XIV. 

Proceedings of Philosoj)hical Societies. 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

The Royal Academy of Sciences of Paris not having adjudged 
the prize proposed in 1822 to any of the memoirs delivered in, 
decreed in the sitting on the 7th of June last, that the same 
subject shall be proposed afresh for the prize for 1826, viz. 

1. To dctermiife bi/ multiplied experiments the density which 
liquids, particularly mercniy, water, alcohol, and sulphuric ether, 
acquire by pressures^ equal to the weight of several atmospheres ; 
and 

2. To measure the effects of the heat produced by those pres^ 
sures. 

The prize is a gold medal of the value of 3000 francs. 

The subject for the mathematical prize for 1826, is, 

A method for calculating the disturbances of the elliptical motion 
of comets, applied to the approaching return of the comet of\15Q, 
and to the motion of that obsei'ved in the years 1805, 1819, and 
1822. 

The prize is a gold medal of the value of 3000 francs. 

Both these prizes will be adjudged in the public sitting on the 
fir»t JVlowday m June, 1826; and the memoirs must be sent in 
before the 1st of January of that year. 

The subject for the prize in the class of natural history, for 
1825, is, 

To determine by a series of chemical and physiological experi- 
ments, the nature of the phenomena which successively occur in the* 
digestive organs, during the process of digestion. 

The candidates will first ascertain"^ the chemical, or other 
modifications which the immediate organic principles Undergo 
in the digevstive organs, particularly thdse which enter int6 the 
composition of foocf, as gelatine, albumen, sugar, &c. 

Their researches will next be directed to the alimentaiy sub- 
stances themselves, in which several immediate principles are 
united, carefully distinguishing between liquid a!n*d solid aliinents, 

Q 2 
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The experiments must be pursued in the four classes of verte- 
brated animals. 

The prize is a gold medal of the value of 3000 francs, to be 
decreed in the public silting on the first Monday in June, 1825. 

The memoirs must be sent to the Secretary of the Institute 
before the 1st of January in that year.- — (Annalesde Chimie.) 


Article XV. 

SCIENTIFIC NOTICES. 

ClIEMISTK Y, 

1. On the Means of detecting the Presence of Acetate (jf' Morphia ^ 
in Animals poisoned by that Substance. By M. Lussaigne. 

The process adopted by M. Lassaigne is as follows : — The 
contents of the stomach, or the fluid ejected from it, were fil- 
tered, the fluid carefully evaporated, and treated with lioiling 
alcohol of the specific gravity of *837, which separated the ani- 
mal substances. The alcoholic solution w as evaporated to the 
consistence of an extract, and treated with distilled water, to 
separate the fatty matter ; the solution was then filtered, and 
deposited, by a gentle evaporation, prismatic crystals at tlic 
bottom of the capsule, wdiicli possessed the follow ing properties. 
They had a bitter taste, and were precipitated in white flakes 
from their solution in water by ammonia; treated with concen- 
trated sulphuric acid in a small glass tube closed at one end, 
they exhaled a decided odour ol’ acetic acid : they immediately 
give a yellow solution with nitric acid, which, with an increased 
quantity of acid, deepened to orange, and afterwards exhibited 
a fine reddish-yellow, blood colour. 

These characters belong to the acetate, of morphia, and amply 
attest the presence of that substance. To free the alcoholic 
extract from colouring matter, M. Lassaigne poured ijpetat^. of 
lead into its solution in water (as practised by Pelletier in his 
experiments on strychnia), which threw downi the colouring 
matters, and left tlie morphia and the excess of precipitant in 
the supernatant liquid, which was easily cleared of the latter by 
. a few nubbles of sulphuretted hydrogen gas. The solution was 
then evaporated iu vacuo over a surface of sulphuric acid, and 
the fixed alkaline substances were thus obtained free from 
colour derived from any foreign matter. The action of nitric 
aci(l then readily demoustrated by its orange-red colour the pre- 
sence of the acetate of morphia. 

On examining the stomach, intestines, heart, and blood of* a 
cat poisoned by 12 grains of the acetate, the morphia was only 
detected in the*%toinacb. The thoracic cavity of a dog which 
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died in 10 minutes after the injection of 14 grains of the poison, 
contained acetate of morphia, \is did also the small intestine of a 
cat, and the duodenum of a dog, after the poison had been 
injected into those parts. 

Thirty-six grains of' acetate of morphia were injected into the 
crural vein of a dog, anti 30 grains into the jugular vein of a 
horse, but none could be detected in the blood, drawn hour 
after injection from the opposite vein; but on repeating the 
experiment, and bleeding the animal in 10 minutes after the 
poison was injected, it was found in the blood, 

M. Lussaigne concludes from his experiments, 

1. That in many cases of poisoning by acetate of morphia, 
sensible traces of that vegetable poison may be chemically 
detected. 

2. It is alwajs found in the viscera in which it was first depo- 
sited. 

3. The contents of the stomach, ejected by vomiting soon after 
tlie injection of the poison into it, contain ponderable quantities 
of the acetate of morphia. 

4. All attempts to detect its presence in the blood of animals 
poisoned by acetate of morphia, have been ineffectual. — (Journ. 
de Pliarmacie.) 

2. Cause of the Odour of Hydrogen Gas* 

In our last number w^e quoted some observations by Berze- 
lius respecting the oil w^hich communicates to hydrogen gas, 
its peculiar odour : as the circumstance, although well known 
to chemists, has been seldom adverted to, we shall lay before 
our readers a brief account of some facts which had been pre- 
viously ascertained respecting it. 

About the year 1800, Proust stated, in a memoir read be- 
fore the National Institute, that this peculiar odour resides 
in a volatile aromatic oil, of a bituminous flavour, which is held 
in solution by the gas ; and in support of his opinion, he ad- 
duced tWe following facts. 1. During the solution of cast iron 
in sulphuric or muriatic acid, the neck of the retort, and the 
sides of the receiver, have a greasy appearance, in consequence 
of their being coated with minute drops of this oil. 2. When 
a considerable quantity of metal is dissolved at once, as from 
12 to 15 oz., drops of this oil are obtained floating on the liquid * 
in the receiver. 3. The carbonaceous matter remaining after 
tlie digestion of cast iron in either of these acids, yields a por-^ 
tion of this oil by distillation : alcohol also extracts the oil irom 
it, and the solution is rendered milky ly the addition of water. 
— (Mem. Pres, a Tlnst. des Scien. i. 206.) 

Vauquelin, about five years after, confirmed the preceding 
observations, and communicated some additional information 
respecting the properties of the oil. He|iiseparSd it by dissolve 
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ing cast iron in dilute sulphuric acid, and digesting the residue 
in very strong alcohol : tlie solution was filtered while hot, and 
the alcohol was distilled oft" with a very gentle heat. Thus ob- 
tained, the oil was clear and transparent, had a slight lemon- 
yellow colour, and an acrid taste. It appeared to hold a mid- 
dle rank between the fat and volatile oils. He remarked the 
formation of a similar oil during the solution of tin in muriatic 
acid. — (Journal des Mines, No. cxix. p. 392.) 

Doebereiner ascertained more recently that hydrogen gas 
may be rendered completely inodorous, by being kept in con- 
tact for some time with newly ignited charcoal — (Schw. Jouni. 
iii. 377) — and Mr. Donovan, that the same object may be ef- 
fected by passing the gas successively through lime water, ni- 
tric acid, solution of green vitriol, ancl water. Neither of them 
alludes to an oil as occasioning the peculiar odour: the latter, 
indeed, ascribed it wholly to sulphuretted and pliosphuretted 
hydrogen. — (Phil. Mag. xlviii. 13H.) 

Before concluding, we may observe, that although this olea- 
ginous principle is probably formed invariably during the solu- 
tion of the sub-carburets of iron, and also of other metals, 
such as manganese, nickel, 8cc. which combine with small 
quantities of carbon, there are besides other circumstances 
under which the hydrogen evolved during the solution'of metals 
will possess a peculiar odour. Jliis will take place whenever 
the metals contain traces of phosphorus, sulphur, selenium, 
tellurium or arsenic. The solution of those varietie‘s of iron, 
so common in France, which contain phosphorus, is always ac- 
companied with the odour of phospburetted hydrogen. Most 
of the tin which occurs in commerce, even those refined spe- 
cimens sold under the name of grained tin, occasion the evo- 
lution of a considerable quantity of sulphuretted hydrogen gas 
when dissolved in muriatic acid. We think it nut improbable 
that the doubtful compound described by Kastner and others, 
under the name of staimiuretted hydrogen gas, is nothing else 
than arseniuretted hydrogen ; which, of course, must f»iukedts 
appearance whenever the tin happens to be contaminated with 
arsenic. This would account for the prejudicial vapours wliich 
are occasionally emitted during the solution of tin in muriatic 
acid, and which are so much complained of by those who pre- 
pare solutions of muriate of tin on a large scale, for the use of 
the dyer and calico printer. 

3. Seleniumf an Attendant of Sulphur. 

Ptaischl (in Schweigger’s Neues Journ. ix. 348,) expresses his 
opinio7i that selenium is not an uncommon attendant of sulphur: 
we. are inclined to think, from the observations of Berzelius, 
Stromlsyer, Gmelin, Wahler, Lewenau, &c. that Uie fact is 
already pretty s&*isfaptorily established. 
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A foreign admixture of this nature woiild account for the very 
deleterious qualities which the French chemists ascribe to sul- 
phuretted hydrogen gas, and for their antipathy against in- 
haling the slightest particle into the lungs. (Thenard, Traiie 
de Ch. 3d edit. i. 722 — 729.) That the odour of the gas is suffi- 
ciently unpleasant must be admitted ; but we have repeatedly 
remained in atmospheres*copiously impregnated with it, without 
experiencing any injurious consequences, and we do not hesi- 
tate to assert, that the antidote which they recommend, namely, 
the continual emission of chlorine into the open air so long as 
the gas is preparing, is a much more serious inconvenience 
than the one which it is intended to correct. It can scarcely be 
doubted, that their sulphur contained either selenium or arse- 
nic ; and as Thenard has described this extremely noxious qua- • 
lity as one of the inseparable characteristics of sulphuretted 
hydrogen gas, it appears probable that the contamination is far 
from unfrequent. 

Mineralogy. 

4. A Superb CoUection of Minerals for Sale. 

Dr. Joseph Guillaume Waagner, of Vienna, has announced 
the sale of the superb collection of minerals, late the property 
of M. J^ioques Frederick Von der Niill, deceased. 

This collection Is well knowm, both for the magnificence of 
the s[)ecimens, and by its having been arranged and described 
by Professor Mohs, in 3 vols. 8vo. Vienna, 1804. 

When that work appeare<l, the collection contained 3926 spe- 
cimens, exclusive of the cut precious stones which form a 
valuable collection by themselves, and do not belong to the 
great collection, Since that time, to the death of the owner in 
May 1K23, the cabinet has been continually increasing, and 
the number of specimens it now contains amounts to 5047, 
of which 3427 are ticketfed with numbers corresponding with 
M. Mohs' catalogue, and the remaining 1620 are briefly de- 
scribed in a catalogue by M. l^artscb. 

Tltt» average size of the specimens is about three in. by two, 
and they are contained in three cabinets of 48 drawers each. 
The specimens of gold, silver, and tellurium, and the minerals 
in general found in the Austrian empire, particularly Hungary 
and Transylvania, are said to be remarkably fine. 

The price is fixed at 3000/. sterling, and time will be alIo\v^d 
for payment on satisfactory security being given. 

Persons wishing to treat for the purchase, are requested to 
apply to Dr. J. G. Waagner, Hohenmarkt, No. 511, 3 6tage. 

5. New Locality of Tellurium. * 

During a recent arrangement of the collection of minerals be- 
longing to the Royal Academy of Sciences of Stockholfn^ there* 
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were observed several specimens of a broad foliated miaeral 
from Riddarhyltan, liaving a silver-white colour, aiul the iulm 
tallic lustre. Ber/elius instantly recognized it as being iden- 
tical in its external characters with the mineral lirst described 
by Von Born, under the name of molybdenous silver, which 
Klaproth considered as a sub-sulphure't of bismuth, but which 
he himself ascertained a few years ago to be an alloy of bis- 
muth and tellurium, mixed with some selenium. (The Use of 
the Blowpipe, Eng. Tr. p. 152.) The mineral from Riddurhyt- 
tan proved by a blowpipe examination to contain rather mort* 
sulphur than A on Born’s, but the other constituents appeared 
to be exactly the same, and in exactly the same proportions in 
both. It is remarkable as being the first instance in which this 
rare metal has been found in Sweden. — (Kongl. Vet. Acad. 
Haiidl. 1823, st. I.) 

Miscellaneous. 

6. Hydrophobia cured by Acetate of Lead. 

Dr. Fayerman, of Norwich, had a patient under his care, 
labouring under the most dreadful symptoms of confirmed hy- 
drophobia, in consequence of the bite of a mad dog upw ards of 
three months before he was taken ill. Having tried the usual 
methods without success. Dr. Fayerman, to use his own ex- 
pression, ** took time to consider what was best to be done ; my 

r ersonal observations confirmed me in the previous idea which 
had entertained, that hydrophobia is a disease specijicalit/ of the 
nervous system. 1 felt more strong in the belief y from the htow^ 
ledge that local mi tation from wounds in irritable habilSy espe^ 
dally when conjoined with u perturbed state of the passiansy and 
also violent affections A the mindy independently of corporal in^ 
jury in hysterical and hypochondriacal constitutions, have at times 
produced all the pathognomic symptoms of canine madness.** 
Having witnessed the powerful efihets of lead on the nervous 
system, I determined at once to give this mineral a trial in the 
terrific disease before me.” At nine o’clock/’ (the patient'* 
being in a state of comparative quiet, from exhaustion) I 
gave him 35 drops of the liquor plumhi supa aieialis, vulgo 
Goulard^ s extract of leady on a lump of sugar ; the ]>ulse at this 
period was tremulous and irregular, and at 105 ; the power of 
deglutition at this period was greatly impeded by the ficquent 
spasms affhcting the glottis, and it was at least 15 minutes 
before the medicated sugar liad j)assed into the stomach. At 
10 o'clock the dose was inci eased, and he took 40 drops of the. 
extract of leady in the sarqe manner as before, pulse 98, He 
slept fr<!mi half-past 10, to within a few minutes of 11. He 
was awoke by severe pain ab&ut the scrobiculus cordis, great 
thirst -and heat about the fauces, but there was absence of 
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spasmodic contraction which had previously threatened suffo- 
cation. At one o'clock, on the 13tU of August, I repeated the 
venesection eight ounces, and gave 45 drops of the extract of 
lead, mixed in a small portion of honey. At three, this morn- 
ing, the dose was repeated, and notwithstanding the powerful 
astringency of the medicine, there was certainly less difficulty 
in the act of swallowing. The pain about the stomach had 
been reduced in violence, since the use of the lancet a second 
time, and the mind had become more calm and collected. At 
five o'clock the thirst having increased beyond endurance, he 
expressed a desire to drink ; a little weak brandy and water, 
mixed in a tea-pot, was presented to his notice ; but the mo- 
ment the fluid had been taken to the lips, a violent spasm came 
on, he seized the vessel with the fury of a maniac, and bit the 
spout off. In 25 minutes after this paroxysm had subsided, 50 
drops of the solution of lead was administered. At nine o’clock 
the patient comjilained of coldness along the spine, and of a 
peculiar tingling sensation in the lower extremities, and soon 
after of total inability to move his limbs — the pulse at this time 
was at 84. I examined his legs and found them completely 
paralyzed. The syinploms of hydrophobia became every hour 
after this crisis ntateriallj/ lessened. I fully succeeded at half- 
past 10 in getting down three tablespoonfuls of castor oil. I 
reduced the solution of lead in doses of 20 drops every three 
liours ; at 12 o'clock the l)owels were evacuated; at two P. M. 
we again attempted the introduction of the weak brandy and 
water, the patient made u bold and resolute effort to conquer 
or die in the struggle. He armed his mind with the strongest 
courage and fortitude ; he carried the vessel to his lips, and 
although his countenance fully displayed the most horrid re- 
pugnance, yet from a total absence of spasm, he succeeded in 
getting down a considerable portion of the fluid. From this 
moment I considered the cause gained, and 1 hailed with joy 
the triumph which such a conquest inspired. I gradually de- 
scended the scale of my remedy to 10 drops, and 1 had the 
satisfTTctioiT to find, that in (he impure of 48 hours from the first 
exhibition of the solution of lead in this case of hydrophobia, alt 
the more urgent symptoms of this monstrous disease had abated. 
In four days, not tlie kasl appearance of hydrophobia malady 
existed, the patient had the look of a person enervated and 
debilitated to an excessive degree; the wound in the handj’ 
(occasioned by excision of the bitten part, and the application 
of caustic,) was suffered to remain open for some weeks. On 
the 2()th September, the patient recovered^ the use of his limbs 
and w’as discharged.” 

(Signed) Aenall feoMAs Fayerman. 

We have extracted the preceding from the aqicount which 
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appeared in the Morning Herald of the 7th of last month. It 
cannot be too generally known ; for if further experience prove 
the efficacy of the remedy, Dr. Fayerman^s name will stand 
deservedly high, as a benefactor of mankind. The subject is 
rather more exclusively medical^ than we are in the habit of 
admitting amongst our miscellanea^ but our great object is to 
make the pages of the Annals of P/iilosophi/, the medium for 
communicating interesting and useful matter in every depart- 
ment of science, to the world at large, whether that matter be 
original, or selected from respectable cotemporary journals, 
foreign or domestic, and other works of merit and reputation ; 
and we shall continue to pursue that object, equally indifferent 
to the worthless praises and contemptible criticisms of hebdo- 
madal quacks and sciolists. 

7. Kxlraordinan/ Tide, 

About 10 p. m. on Tuesday, the 13th iiist. wind ESE. light 
airs and variable ; barometer 30*0, thermometer 70, a sudden 
flux of the tide was observed at this port, which rose several 
feet, and in its reflux, aided by the ebb, its rapidity was such 
as to sweep every thing before it. The chain conductor of the 
flying bridge on the Lan y, gave way, and for a time rendered 
its bridge useless ; ])ut by the exertions of the mei? it was soon 
repaired. However, about one o'clock, it being then near low 
water, the same occurrence again took place, and the bridge 
w^as again torn from its pOMtion, Boats, timl)er, &c. were 
swept away by the great flux and reflux of the tide, which con- 
tinued at intervals until four o'clock oii Wednesday morning 
(being about three-([uar(ers floud), when it began to assume a 
more formidable and terrific aj>pearance. The ordinary velo- 
city of the tide being not more than two knots per hour, was 
now observed to run from seven to eight, at intervals of from 
13 to 15 minutes, and sometimes 20 minutes. As the time of 
high water approached, tlie flux and reflux was more powerful, arid 
of longer duration, probably occasioned by the unfinished ends 
of the Breakwater being at that time overflowed. 'i'roiU nine 
till about twelve o’clock, the river of Cutwater was impassable, 
excepting by taking adv antage of going with the current, and the 
same in returning. Boats were torn ofl’the shore, and in a few 
moments hurried out of sight. The appearance of the elements 
now was truly wonderful ; distant claps of thunder, heavy low- 
ering clouds, some rising in different positions, and others 
floating in a horizontal direction, occasioned, no doubt, from 
the extraordinary variations of the wind blowing fresh in puffs 
ffbm every quarter o*f the compass in a short space of time, 
with intervals of calm. Some idea of the extraordinary rapi- 
dity of the current may be imagined, when it is asserted, from 
the minutesCobservations, that the flux or fresh of the tide at 
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times^ was 2 feet 2 inches perpendicular in five minutes^ and 
again actually made a reflux of 3 feet 6 inches in the same short 
space of time, tearing up the soil from the bottom of the river, 
the agitated thick surface of which resembled the boiling of a 
pot. The vessels at the Breakwater one minute were afloat, and 
the next lying high and drj» on the body of the works ; and but 
for the great exertions of the workmen and crews, much damage 
must have been done. Indeed, was there a possibility of lifting 
that stupendous structure from its position only for an hour, not 
a ship could have been safe either in P/yrnouth hai'bour or in 
\X\e Pool! and although it must appear strange, at the same 
time the sea in the offing was particularly smooth. About half- 
past two, p. ni. the tide began to resume its regular course. No 
doubt we shall soon hear of some extraordinary convulsion of 
nature in some part of the world. In 1798, a similar occurrence 
took place, about the time of the dreadful earthquake in Sienna, 
which swallowed up many thousands of our fellow creatures. — 
(Plymouth Journal.) 

•8. Unequal Dhtrihntibn of Heat in the Prismatic Spectiiim. 

That the different portions of the prismatic solar spectrum 
possess different heating powers, has been universally admitted 
by every pliilosophei who has examined the subject experiment- 
ally ; but a great diversity of opinion has prevailed respecting 
the precise point where this power resides in its greatest inten- 
sity. Laiidriani, one of tlie first who investigated this subject, 
placed the maximum heating power in the yellow rays, llochoii 
111 the orange or orange yellow, and Senebier also in the yellow. 
Herschel, on the cont rary, found the heating power of the red to 
be superior to that of all the other coloured rays ; but that there 
is a ceitaiii point of the spectrum, situated immediately beyond 
the red and invisible, which elevates the thermometer still higher 
than any of the visible rays. Ilis experiments were directly 
contradicted by Leslie, but were soon after in a great measure 
confirme^l by Englefiekl. Dr. Seebeck, in a memoir read to the 
Koyal Academy of Sciences in Berlin, which with numerous ori- 
ginal experiments combines a copious discussion of the opinions 
of preceding inquirers, appears to have ascertained the cause of 
those anomalous statements. It exists in the particular nature 
of the medium by which the rays of light are decomposed ; a 
circumstance so little regarded that few experimenters have even 
deemed it necessary to record tlie material of their prism. The 
following is a summary of his results. • 

In every part of the prismatic spectrum, there is a percejpti- 
ble elevation of temperature, and this is uniformly least in the 
outermost edge of the violet. From the violet it gradually 
increases, as we proceed through the blue and green, into the 
yellow and red. In some prisms, it attains a maximum in theyel- 
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low, as, for example, iu those filled with water, alcohol, or oil of 
turpentine. In others, as in those filled with a transparent solu- 
tion of sal aminoriiac and corrosive sublimate, it attains a maxi- 
mum in the orange. Prisms of crown glass and of common 
white glass have the maximum of temperature in the centre of 
the red ; others, which appeared to contain lead, have the maxi- 
mum in the limit of the red. Prisms of flint glass have the 
maximum beyond the red. In all prisms, without exception, the 
temperature regularly diminishes from beyond the red ; but it 
still continues perceptible at a distance of several inches from 
the extremest limit of that side of the visible spectrum. 
(Schweigger’s Nenes Journal, vol. x. p. 129.) 

9. Distinction of Positive and Negative Elect ricili/. 

Positive and negative electricity may be readily distinguished 
by the taste, on making the electric current pass by means of a 
point on to the tongue. The taste of the positive electricity is 
acid; that of the negative electricity is more caustic, and, as it 
were, alkaline. Berzelius. — (Journal of Science.) 

10. Description of two Surfaces composed of Siliceous Filaments 
incapable of reflecting Light, 6;c. 

The surface was produced by the fracture of a large quartz 
crystal, two inches and a quarter in diameter, of a light smoky 
colour, but impervious to the light, except in small pieces. 
The surface of the fracture is absolutely black, and was at first 
supposed to have been occasioned by the interposition of a tiiin 
film of opaque and minutely divided matter that had insirmated 
itself into a fissure of the crystal ; but this c>})inion was over- 
turned when Dr. Brewster observed that both surfaces were 
equally and uniformly black. Ho therefore suspected the phe- 
nomenon to be occasioned by the surfaces being composed ol’ 
short and slender filaments of quartz, of such exceedingly mi- 
nute diameter, as to be incapable of reflecting a single ray of the 
strongest light ; and he verified his conjecture by plui.yging,,the 
fragment in oil of anniseeds, which aj)proaches to quartz in its 
refractive pow'ers, and examining the light reflected at the sepa- 
rating surfaces of the oil and the quartz. The blackness dis- 
appeared ; and the fragment, whether seen by reflected or trans- 
mitted light, comported itself like any other piece of quartz of 
the same transliicency. On removing the oil from the surface 
it assumed its original blackness. 

Dr. Brewster calculates the diameter of the fibres to be about 
of an inch,t or one-fourth of the thickness of the 
aqueous film of a soap bubble previous to its bursting. — (Edin 
Jour, of Science.) 
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Article XVI. 

NEW SCIENTIFIC BOOKS. 


PKKrAIlIMG FOR PUBLICATION. 

In a lew days will be published Commentaries on the Diseases of 
the Stomach and Bowels of Children by Robley Dunglison, Ml). 
&C &c. 

The papers printed in the Transactions of the Royal Society during 
the last three years, detailing the Discoveries of the Functions of the 
Nerves, will be immediately republished with Notes, and a general 
Introductory View of the Nervous System; by Mr. Charles Bell, Pro- 
fessor of Anatomy and Surgery to the Royal College of Surgeons, and 
Surgeon to the Middlesex Hospital. 

The Topograpliy of all the known Vineyards; containing a Descrip- 
tion of the Kind and Quality of their Products, and a Classification. 
From the French. 12mo. 

The Travels of General Baron Minutoli in Lj^bia and Upper Egypt; 
in 8vo. 

• ^Columbia : its present State of Climate, Soil, Productions, Popula- 
tion, Government, Commerce, &c. &c. ; by Col. Francis Hall, Hydro- 
grapher in the Service of Columbia. 8vo. 

A Practictil System of Algebra for the Use of Schools andPrivate 
Students ; by Peter Nicholson and J. Rowbotham. 

Illustrations of Conchology, according to the System of Lamarck, 
in a Series of Engravings ; by E. A. Crouch. 

Tlie Century of Inventions of the Marquis of Worcester, from the 
original MSS. with Historical and Explanatory Notes, and a Biogra- 
phical Memoir; by Charles F. Partington, of the London Institution. 

The Brewer’s Director; a Chemical, Experimental, and Practical 
Essay ; by a London Brewer. 

JUST PUJILISHEI). 

Historia Rievallensis, containing a Dissertation on the Animal 
Remains lately found in the Cave at Kirkdale, with original Thoughts 
on the Geological Evidence of it, &c. &c. With Plates, from Draw- 
ings by J.*Jackson, RA. LS 5 . Boards. 

Principles of the Kaiitesian or Transcendental Philosophy. By 
T. Wirgman. 8vo. 6s. 

Observations on the Rebuilding of London Bridge. By J. Seaward. 
7 Plates. 8vo. 12.v. 

Iron Bridges of Suspension now erecting over the Strait of the 
Menai, at Bangor, and over the Conway. By J. G. Cumming. 
5s, sewed. 

Bland’s Elements of Hydrostatics. Crown 8vo. 7^. 

Shute*s Principles of Medical Science and Practice. Part L ^vo« 

18 $, 

Herculanensium Voluminum, Pars Prima. Royal 8vo. 1/. &. 6rf. 

Hirnschadefs Encephalology. 12mo. Ss. 
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Article XVII. 

NEW PATENTS 

J. Gibson, woollen-draper and hattey, Glasgow, for manufacturing 
an elastic fabric from whalebone, hemp, and otlier materials combined, 
suitable for making into elastic frames, or bodies, for hats, caps, and 
bonnets, and for other purposes. — June 1 5. 

W. Bally, the younger, Lane End Staffordshire Potteries, for his 
improved gas consumer, for the more cfiectually consuming the smoke 
arising from gas burners or lamps. — June 15. 

J. Hobbins, Walsall, Staffordshire, ironmonger, for his improvements 
in gas apparatus. — June 22. 

H. Austin, Alderley Mills, Gloucestershire, manufacturer, for cer- 
tain improvements on shearing machines. — June 22. 

J. B. Higgon, Gravel-lane, llounsditch, forhis improvement in carv- 
ing-knives and other edged tools. — .Tune 22. 

W. Busk, Broad-street, merchant, for certain improvements in the 
means of propelling ships, boats, or other floating bodies. — June 29. 

W. Pontifex, the younger, Shoe-lane, coppersmith and engineer, for 
his improved modes of adjusting or equalizing the pressure of fluids or 
liquids in pipes or tubes, and also an improved mode of measuring the 
said fluids or liquids. — July 1. 

J. L. Bradbury, Manchester, Lancashire, for his mode of twisting, 
spinning, or throwing silk, cotton, wool, linen, or other threads or 
fibrous substances. — July 3. 

P. Taylor, ('ity-road, engineer, for certain improvements on steam- 
engines. — July 3. 

J. L. Higgins, Oxford-street, for certain improvements in the con- 
struction of the masts, yards, sails, and rigging of ships and smaller 
vessels, and in the tackle used for w'orking or navigating the same. 
-July 7. 

W. Hirst and J. ood, both of Leeds, manufacturers, for certain 
improvements in machinery for raising or dressing of cloth. — July 7. 

J. C. Daniell, Stoke, Wiltshire, clothier, for his improved method of 
weaving woollen cloth. — July 7- 

C. Phillips, Repnor, Kent, for certain im])rovemcnts on-tille.'s and 
steering wheels of vessels of various denominations. — July 13. 

C. R. Baron do Berenge, Target Cottage, Kentish Town, for cer- 
tain improvements in the method of applying percussion to the purpose 
of igniting charges in fire-arms generally, and in a novel manner, 
whereby a reduction of the present high price of fire-arms can be 
effected, and the priming is also effectually protected against rain or 
other moisture. — July 27. 

A. Nesbitt, Upper Thames-street, broker, for a process by which 
certain materials may be manufactured into paper or felt, which mate- 
ridJ is applicable to various useful purposes. — July 27. 

T. Wolrich Stansfeld, Leeds, merchant, for certain improvements in 
power looms, and the preparation of warps for the same. — July 27. 

E. Cartwright, Brewer-street, Golden-square, engraver and printer, 
for improvemeftfti to pller printing presses, — July 27. 
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meteoroi!ogical table. 




:ter. 

Thermometer, j 



1824. Wind. 

Max. 

Min. 

Max. 

Min. 

Evap. 

Bain. 

7lb Mon. 







July i's w; 

29-95 

2970 i 

73 

55 

— 

10 

ejs w. 

2972 

29-70 i 

76 

46 

— 

05 

3'N w! 


29-72 1 

72 

54 

— 

26 

4’N 

30-08 

29-84 1 

66 

46' 

— 

02 

5N VJ 

30-08 

29*98 j 

72 

54 


09 

()■ E i 

29 ys 

29-9S 1 

66 

56 

— 

02 

7; w j 

30i0 

2.9-98 j 

70 

56 

— 

04 

8 W ! 

30- K) 

30-05 ' 

77 

61 

— 


9 S W; 

30-05 

29 98 i 

82 

55 

•90 

— 

loisr wi 

30‘17 

30*05 ; 

75 

49 

— - 


11 w ! 

30-17 

30-17 ■ 

80 

55 

— 


12 S W 

30- 1.) 

30-08 

84 

53 

— 


13 N W; 

30’08 

30*01 

88 

56 



14 Var. , 

JO’OI 

29*95 

85 

59 

— 

63 

15 S W: 

30-18 

2997 

77 

55 

*95 


l6N Wi 

3032 

30-18 

77 

55 

— 

02 

17' N 

30*34 

30-32 

77 

53 

— 


IS' N ' 

30*31 

30-34, 

74 

49 

— 


1.9 S W 

30*51 

30-46 

75 

49 

— 


20, N 1 

30* 4() 

30-33 

74 

51 

— 


2l! N 

30-34 

30-33 

78 

54 

•78 


22, E 

30*33 

30-29 

78 

50 

— 


23 S ! 

30*29 

3003 

82 

54 

— 


24'N E: 

30 -03 

29-94 

78 

52 

— 


25:N W! 

29*97 

■2997 

77 

54 

— 


26'; E j 

30*12 

29-97 

73 

52 

— 

30 

27N E| 

30*37 

30-12 

68 

44 



28;N E; 

30*37 

30-21 

78 

42 

•95 


29! E ! 

30-21 

29-84 

78 

44 

— 


30; N Ei 

29*84 

2976 

75 

44 

— 


3li E 

29*82 

29-76 

76 

56 

*40 

^1 

15 


30*51 

29-70 

88 • 

42 

#3-98 

1-^8 


The ob.servation8 in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A denotes tbit 
the result is included in the next following observation. 
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REMARKS. 


Snrnth Month , — I. Fine. '2 — 4. Showery. 5. Fine. fi. tloiuly, with showers. 
7. Showery. S, 9. Cloudy ami fine. 10 — 12. Fine, 13. Fine; sultry. 14. Sultry : 
some thunder at intervals, with large drops of rain» during the day. About nine, a 
tremendous storm of thunder, lightning, and heavy rain: the lightning extremely vivid, 
and almost continuous from the N W to the SE by the S : the thunder abated between 
eleven and twelve; but the lightning was visible for several hours after. 1.5. Cloudy 
and fine. 16 — 22. Fine. 2.3. Sultry. 24, 25. Fine. 26. Cloudy; showery. 
27. Cloudy. 28 — 30. Fine. 3!. Cloudy: showers. 


RESULTS. 


Winds; N, 4 ; NE, 4 ; E, 5; S, I ; SW, 6 ; W, :J ; NW, 7 ; Var. 1. 
Barometer : Mean height 

For the month 3f)’(>fi8 inches. 

For the lunar pericsl, ending the 1 8th. 29*954 

For IS days, ending the Isl (moon north) 29*810 

For 14 days, ending the 15th (moon south) 30*006 

For IS days, ending the 28th (moon norili) 30*248 

Thermoiueter : Mean height 



For the month 



For the lunar period 



For 3 1 days, the sun in C’ancer 

63*322 

Evamation. . 


in. 

Haiti , 




* 


Sir&^brd^ Eighth Mouthy 23, 1824* 
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Article I. 

Qua lino Mtiicral Sulmtaiice. By Mr. A. Levy, MA, of the 
University ofParis. 

* (To the Editors of the Annals of Philosophy. ) 

(rLNTLLMLN, Xcu'man-strcHy Osford-stttd^ Sqd, J7, 181-1. 

Mu. lIinii AM) had pill aside a time since a specimen of 
Mr. T urnor’s collection, from the Bank mines, in the government 
of Ecatherinehurgh, in Siheria, considrring the small emerald 
green Iransjtarent crvstals which are noon it as differing from 
any described substance. I'lioii detaching and measuring some 
of them, 1 have ascertained that their form was incompatible 
with those of the urseniates and green carbonate of copper, 
with vvhicii their external characters bear some resemblance, 
and I am led, therefore, to consider them as belonging to a new 
mineral sj)eci(3,s, to which Mr. Ifeuland proposes to give the 
name of Brochanlite, in honour of a mineralogist as well known 
here as in his own country. 

Tim appearance of the crvstals is that of thin rectangular 
tables, bevelled on the edges with the angles truncated, such as 
is represented by tig. 7 (Pi. XXXll). Their colours are emerald 
green, they are transparent, and their hardness is about the 
same as that of green carbonate of copper. The planes M are 
blackish and dull ; all the others are brilliant and fit for measure- 
ment by the reflective goniometer. I have not been able on the 
very minute crystals 1 have examined to ascertain the directions 
of the planes of cleavage, aud I have, therefore, assumed as the 
primitive aright rhombic prism, tig. 6, the lateral planes of wltich 
correspond, 1 believe, vyith the planes marked M, fig. 7; ,, The 
planes e' and a' are then the results, the first of a decretnent by 
four rows on the angles e of the base of the primitifet lira otiier 
of a decrement by one row on the angle a. Tlie'angles 1 have 
New Series, vol. vin. b * 
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measured are the incidences of c* and on the base, and it is 
from these data, and from the supposition that 4 and 1 are the 
indices of these planes, that the angles and dimensions of the 
primitive are deduced. 1 have thus found that the lateral planes 
of the primitive were inclined to ewch oUter at an angle of 
114° and that thf^ h(‘ight was to one side of the base nearly 
in the ratio of 25 to 12. Tlie other angles are = 104° 75', 

p) = 148° 30'. 

it may ap])ear strange that in the want of sufficient data to 
determine the piiinitivc form, and being obliged to make a sup- 
position upon the laws of decrements which produce the faces 
e* and a\ I have not chosen the simpler hypothesis of each of 
these faces being the result (ffi a decrement by one row. In that 
case tlie lateral ])lanes of the primitive would have been inclined 
at an angle cf 1(>2^ IS', and had 1 supposed 2 instead of 4 for 
the index of the lace c^, tiu' incidence of the lateral plaiieie 
would have been 145° 25'. iS’ow thought cuuld not measure 
the angle of the j)kuies JM, lig. 7, their incid('nce ajipeared tome 
much nearer to the angle 1 14° 20', nliich I have chosen, than 
any of the other two \try obtuse angles; this circumstance 
added to some indications i f cleavage in the direction c»f tlie 
same planes, deteimined me to udo])t the nninher 4. 

The crystals are placed i»]Hm mamiiiatcd green carbonate of 
coj)pCT lying upon massive ivd copper. 

Upon a specimen of vvaveilite, from Cornwall, belonging to 
the same collection, 1 have observed some minute white trans- 
parent crystals in the f rni of acute rhombic octahedrons, w'itli 
their summits replaced by a i»!ane, see tig. 8. This ibrm is not 
incompatible with waviihte, whoc^e jiiimi ive torm is a right 
rhombic prism, liovvi ve*, in irving to split some of the crys- 
tals, I coiiltl not per<‘eive any indication of the clcavasies winch 
exist in wavellite. The only means to ascertain whether their 
form could be tierived from that of w avellite w'as in the follow- 
ing manner, idrst, it is obvious that, in that case, one of the 
parallelograms ABC D, A]>CE, BEDF, must be parallel to 
the base of the primitive of w avellite. Secondly, one of Ihetu 
must be similar to that base, or at least must be such that when 
placed ill the plane of tliat base so that its diagonals be ])arallel 
to the diagonals of the base, the sides must be Ibund parallel to 
lines drawn! from one of the angles of the base to some simple 
multiple or part of the ojiposite sides. If none of these condi- 
tions be satisfied, then it may be safely inferred that the two 
forms are incompatible. But the application of this method 
supposes that the incidences of the faces of the crystals can be 
measured with great accuracy, and hero the planes were not 
sufficiently brilliant to answer in the measurements of less than 
half a degree. X)r, Wollaston kindly undertook an examination 
of this substance, and the results of liis observations Avere as 
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follow. His experiments were performed upon two or three 
small crystals, the largest of which weighed about l-80th part of 
a grain. The only substances he could detect in them are 
alumina and fluoric acid. He also measured the refractive 
power comparatively with tliat of vvavellite, and found the index 
of refraction to be 1*47, whilst tliat of wavellite is 1*52. He is, 
therefore, of opinion that these crystals belong to a distinct 
species, for wliich pro])OS(vs the name FluelUte, lie also 
measured tlie crysUiIs, and found 

(/>, //) = 144^ (5, />") = lOLP (/>, h) = 82. 

Ilencc the primitive form may be assumed to be a right 
rhombic prism, the lateral planes ol‘ which are inclined to each 
o tl 1 e r at u b o u t 1 05°. 

I shall conclude this short ])aper by mentioning, that upon a 
specimen from Mendip, near fdiurclnil, Somersetshire, I liave 
found a vvliite lamiiiary substance which cleaves with great faci- 
lity, and brilliant surfaces parallel to the lateral planes and 
shorter diagonal of a rhombic prism of ]02°2y, and thus differs 
1^0111 sulphate of h ad to wLic'h it hears a great resemblance, and 
is very likely the substance, from tlie same locality analyzed by 
Berzelius, a notice of which w as iiiseited in the number of the 
Aunah of VhiLosophii for August last. I could find no cleavage 
in the dire :it ion of the base. 


Examiiiaiio)i of llic preceding Mineral by the Blowpipe^ i)L\ 

At Mr. Lew’s rerpiest, 1 have examined the Ihochantife by 
tlie blow j)ii)e, but tlu' (juantity which lie could suj)ply me with 
was so very small, not exceeding tw^o-tenths of a grain in all, 
that 1 have been unable to obtain satisfactory information as to 
the true composition of the mineral. The results, however, such 
as they are, 1 lay before our readers. 

A ygiiniite crystal, not half the size of the smallest pin’s head, 
heated alone on charcoal, immediately lost its line green colour, 
and became dark brow n, slightly iiiclining to a reddish hue, but 
did not fus(\ The heated particle was not attracted by the 
magnet. Another particle comeirted to the end of a fine platina 
wire by alumina, in the mamier recommended by Mr. Smithson, 
fused readily, and alloyed with the platina. 

With soda on the platina wire, and in the oxidating Jlame, the 
assay gave a brown opaque globule, whioli w as not perceptibly 
altered in the reducing Jlante, • m 

With borax^ in the "oxidating flame, the assay gave a transpa^ 
rent, very deep green glass. When the flux w*as not in large 
proportion to the assay, the globule appeared black, from the 
intensity of the colour. In the interior flame the "green colour 

u 2 
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quickly disappeared, and the globule became red from reduced 
copper* 

^VUh salt of phosphornsy tlie same as witli borax, except that 
the green colour was not so intense. 

The quauUty being so minute, 1 could not expect to detect 
the presence of arsenic by its odour.* 1, tlierefore, sought for 
ansude acid by treat iiig; a few minute fragiuc uts of the crystals 
on a slip of glass, A,iih petash and nitric acid, f\c. but no indica- 
tion of its jiresence was afforded by nitrate of silver. With 
nitrate ei'lead, the solution gave a considerable precipitate, inso- 
luble, wlieii largely diluted, m excess of nitric acid. 

l']u‘ crystals dissolved completely in muriatic acid without the 
slightest effervescence, and tlic solution, diluted with a large 
(juautity of water, ga\e a white jjrecipilale wuth muriate of 
barytes, apparently jicrfectly insoluble in excess cd* acid. To 
ascertain, how ever, if phosphoric acid he present, I digested the 
|>vecipitate by muriate of barjtos in dduted muriatic acid with 
heat, decanted the clear flird, aiul addcil ammonia, lint nut tlic 
least cloudiness, indicati^e of a pbos]>hate, ensued, 'fo be still 
more certain, I tried llu* converse <»!’ i)r. Wollaston’s beautibd 
amd delicate process ibr detecting tlit* minutest portion of niag- 
liosia; that is, 1 fiI>:S(jl\cd apoitionoi ihi^ crystals in nitric acid, 
aiid to the ( !ear sokiliou added a s^.aulioii ('f nitraie of’ magnesia, 
and tO the iiiixtui.' an excess <;f l)icai!)oi]ate of ammonia, 
helttrs Wt're then dcsriibed with a glass rod in the solution on 
the slip of glass, und the mixture .sfiglitly warmeil ovi'i* the lanqi, 
but Dv tiX>.ces whaU\tr weic (ib.coiuibie on the glass. A com- 
])arati\c cxpeiiinenl miuK' with a so dim- particle of phorsphate of 
c('p])er gave distinct aiitt stre.ig iii't on tlie first impiession of 
the hect. 

As iVom the expciimen' wirli miniate of’ baiytes, a sulphate 
Uj^pcai-'’ to be present, u )/_/iuon of the cjy^>tals was heated iu 
pure water, and the huuiu tested with muriatt' of barytes, but 
no precipiiate ensuet! ; tdic water did not appear to have 
dissolved any thing ; the app‘earance of the eiystals was wliolly 
unaltered. 1 .could not detect any’ trace ol lime, magmesia, 
maiiganese, or non, in tlic crystals, nor any deeivsive indications 
of alumina or silica ; in shoil, nothing bat copper and sulphuric 
acid; and yet they appear to l,e wholly insoluble iu water. A 
paiticlc of a crystal initl in a drop of water on a clean polished 
bar of iron, and the water evaporated to dryness left no trace of 
copper, nor any mf>re mark than another drop of the same water 
evaporated to dryness beside it. 

Prussia! e of jmtash indicated nothing in the solutions but 
coppeav 

From tlie iiLsoiubility of the crystals in pure water, and their 
fine green colour, it can hardly be doubted that tliey must con- 
tain something* else besides sulphuric acid and oxide of copper; 
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but what the ingredients may be that have escaped detection, I 
must leave to future experiments, if hereafter I may obtain a 
larger supply of the crystals, to determine. • J. G. C. 

P. S. From some very indecisive appearances that occurred 
in the examination of tl\e globule with Ksalt of phosphorus, I am 
inclined to think that alii ' lica, or both, may be constb 

tuent parts of the crystals ; but 1 have no meeiiis of confirming 
or disproving the conjecture. 


Article II. 

0/i the Heat produced hi/ firing iianpowder., and on the intense 
Heat of lU(r^f-fnrnuces. lly W. T. Hay craft, Esep"^' 

The follouing explanations on these subjects are suggested 
by Mr. llaycaafi, towards the conclusion of Ids paper on the 
• ^‘•Specific ileat <3f Cases.’' 

1’lie increa^rd capacity of air, when under lesser degrees of 
atmospheric, pressure, lias been pro[»er1y made use of to explain 
the ('Xlrerue ecJd uhich exists in high regions ; aud its decreased 
c.^jn.city under mechanical pre<suve also satisfactorily accounts 
for the hc',.t (‘volved under that condition. This principle, so 
l’;u' as I know, has not been used to explain one cause of the 
intense in at [<ro(liu:ed during the combustion of gunpowder and 
olliM- exj>losi^ c mixtures, li'we reflect a moment, however, wo 
shall perceive that the resistance of the pressure of the atmo- 
s[jhere to the (‘xpansion of the nascent gases produced by the 
combustion, will cause them to exist in a state of greater den- 
sity than when the resistance of the atmosphere has been fmaliy 
overco!ue. It is during this state of potential compression, if*l 
may use the term, that the intense beat is produced. Ai“ter the 
first exphii^ion, however, (lie gaseous products will expand, and 
then theri‘ uiii necessarily he absorption of caloric, and conse- 
quently comparative coldness produced. In order to ascertain 
whether t here is a permanent evolution of caloric, occasioned by 
the combustion of gunpowder, I made tlie following experiment. 

Having a receiver containing 52H cubic inches, filled with 
water of a temjierature of 52°, placed in a pneumatic trough, 
the surrounding atmosphere being also 52°, I introduced 2-40 
inches of the aeriform lluids, produced during th^ combustion of 
that composition of gunpowder which is used for pyrotechiii^fal 
purposes. After the explosion, the gas in the upper na!:||pf the 
receiver had acquired a temperature of nearly 54°, ana the water 
not so much. This experiment shows that though heat is 

% 

^ From the Transactions of the Royal Society of Edinburgh. 
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evolved in the combustion of gunpowder, its quantity is not 
nearly so great as has been imagined. Again, if we consider 
that the products of the combustion of gunpowder have not, by 
direct experiment, been proved to have a greater specific heat 
than the ingredients of that composition, the phenomenon of 
heat being produced during that combustion should not be urged 
as ail objection to the hypothesis of Black and Crawford. 
Indeed, it appears very ])robabIc, from the inspection of the 
Table ofiSpecitic Heats of Uitferent Bodies, that those elastic 
products have a less capacity than the ingredients of gunpowder 
from which they wn) produced. For e\amj)le, azote, which 
composes two-thirds of the elastic products, has a capacity of 
2661), and carbonic acid, comprising one-lhird of the products, 
if my experiments are to be trusted to, Iras a capacity of only 
17ol, water laeing lOOOO. Nitric acid, of a specific gravity of 
13d4, has a capacity oi‘o70’t). The azote, therefore, and oxygen, 
which is produced li oni the decomposition of one ol’ the ingre- 
dients IbrniiiiLV tlit‘ elastic products of not lialf the specific heat 
of that ingredient, should, according to tlie liypothesis of Black,, 
evolve heat. Tliis niiglil take jilacc even if ue make allowance 
for the lesser capacity which nitric acid has in its state of one 
of the ingredient of lliti nitrate ol’ potash. " 

The same condition of poleirua! comj)res; ion may also contri- 
bute to the intense heat whicli takes place in a blast-fiiniace. 
This heat is known by all curnersant with the phenomenon to be, 
not in a ra,tiool’the I’ue! consinned, but of some com[)oun() ratio. 
This may be explained in the following manner: 1. A quantity 
of uir is forced into contact with the coals in a stale of ignition, 
and its temperature is sud Jenly raised extremely high. 2. In 
this condition, were it not I’or the pressure of the atmosphere, it 
would become as suddenly expanded. 3. Had this expansion 
taken ])lace, it would have uccpuied an increased capacity, and 
would conse(|uently have absoilied a considerable ])ortion of the 
caloric evolved hy the combustion, tending tliereby to.lcsjijm the 
capacity of the heat. 4. But the heated air being prevented by 
tlie pressure of tlie atmospheia' from expanding m a ratio equal 
to the temjieiaUire acquiied, the absorption of caloric is lessened, 
and a greater proportion ol the heat of combustion is rendered 
free. Thus, although the total quantity of caloric evolved at, 
and consequeniJy to condjiistion, may be lU a direct ratio of the 
quantity of fuel consumed; yet the intensity of the thermome- 
trical heat at the nioufent, and at the place of combustion, will 
b(5 greater in a com|5ound ratio, directly as the ])vessure of the 
atmos^iere, and inve rsely as the times of expanKsion of the air 
employed in the blast. These times are, of course, inversely as 
the intensity of the blast. The thermometrical heat then, at the 
moment and pVace, of combustion, will be in a compound ratio of 
the qiAntities of fuel consumed, the weight of the atmosphere. 
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and the quantity of air employed in the blast in a given time. 
The same rule will hold even in what are called chimney fur- 
naces; and it is ascertained by experience, that those furnaces 
of steam-engines through whicli a greater quantity of air passes 
in a given time, consume^ a proportionally less quantity of fuel 
to produce the same effect. Probably blast-furnaces might be 
advantageously employed in lessening the quantity of fuel used 
for those valuable machines. 

Although, according to the foregoing experiment, it appears 
contrary to my original expectation, that, l)y volume, oxygen gas 
has the vsame specific heat as carbonic acid, it by no means 
follows that caloric sliould not be evolved during the formation . 
of the latter by combustion, 'fins formation does not consist of 
a conversion of oxygen into carbonic acid, but of a union of two 
ingredients into a compound, having an absolute capacity for 
caloric ecjual to one of tlie ingredients only, namely, the oxygen 
gas ; consequently the whole absolute heat of the carbon is ren- 
dered free. 


Article III. 

0;/ Siihphosp/nD'cflci] Ilj/drogen Gas. By Dr. Thomson, FRS. 
(To the Editors of the Auna/s of F hi losophy.) 
GKXTLE.MEX, Glasgoxc, SrpL 9, 1824. 

In the account of subpliospliurettcd hydrogen gas, inserted in 
the last number of tlie Annuls^ I observe a mistake into which 1 
liad fallen while hastily transcnbiiig the account from my 
coiinnoii-p'laco book. I have misstated the specific gravity of 
hydr(^gen gas. Tin.' ,-,1afcment in page 20 > of the last number 
should have been as follows ; 

Subpliosphuretted hydrogen gas is composed of 


• ,] volume hydrogen gas 0*061)4 

0*7.j volume phosphorus vapour 0*6250 


0*6944 

So that its specific gravity is reduced from 0*9027 to 0*6944, and 
it contains just nine times as much phosphorus as hydrogen. 
It may ba* reckoned a compound of 4 atoms hydrogen and 
3 atoms phosphorus.’' 

Your noticing this error in your next number will much oblige, 
Gentlemen, yours truly, 

Thomas Thomson. 
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Article IV. 

Corrections in Right Ascension oj 37 Stars 0 / the Greenwich 
Catalogue, By James South, FRS. 
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Article V. 

On the Expansion of Liquids, By the Rev. J. B, Emmett, 
(To the Editors of iho Aivk^Is of Philosophy,) 
GENTLEMEN, Croti O/ixcbi/rn, Au^. 14, !8i?4. 

If the temperatures be taken in arithmetical progression, the 
volumes of a liquid at those temperatures are the logarithms of 
a certain series of numbers in arithmetical progression, which 
latter are, of course, the reciprocals of a series of numbers in 
liarmonical progression. This estimate is sufficiently accurate 
for the graduation of thermometers wliich rc(|uire the true scale, 
the approximation being so near the truth, that for mercurial or 
alcoholic thermometers, the deviation will not be ])erceptible, 
except very near the boiling and free'/ing ]Kjints. The rigorous 
law is connected with some mathematical investigations, which 
have not yet been ])ublishcd, but which will appear as soon as 
my health will allow' me to make some requisite experiinents»^Tul 
calculations. Tlie true law' is this : if the temperature increase 
in arithme tical progression, the volumes will increase according 
to the following hnv, an increasing geometrical x increasing 
arithmetical j)rogression. As the common difference of the 
latter series is very small, it may be neglected, except for 
changes near to the tw'o points named. This closely coincides 
with the table of expansions gi\en by Dr. Thomson ; the first 
column is the temperature ; the second, the volume of the liquid 
from tlu! above tables; the third, the numbers to wliich column 2 
are logarithms ; the fourth, the differences of the successive 
numbers of column 3. 

Mercury, 
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Log. of 

Diir. of numbers. 

50° 

100 ISO 

12694-5 

9-48 
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• . O' 
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80 
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—1424 
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12630-6 

12639-5 


Sulphuric 

Acid. 
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Diff. of numbers. 
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lOOWO 
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21-0 

21-3 
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23-1 
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110 
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200 ...... 
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—2320 

—3116 

-3911 

12633-9 

12659-4 
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12703-1 
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'Niinc Acid. 
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of nimihcrs. 

33-4 
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On iiccount of l!u' iijrcal expansion of alcohol, and the lowness 
of its point of obiillition, the expansion lu isinc; from the avithmc- 
tioal s(*ries, •w Uich lias to be imilliplied into the ^'tomelric, is 
very pcrceptii'Ie ; in al! the otliers, the inequality oT the differ- 
ences in the fourth column is less tliaii the inevitable errois of 
observation. 

To show the comparative expansions, the volumes of the 
liquids should not I>e (‘qual at a given teinperaluiv, but should be 
the volumes of weights which are ])roportional to the atomic 
weights ; tlieii the above numbers will enable us to determine 
the relative quantities of caloric contained in the above volumes. 

These points will form the subject of a separate communica- 
tion. I am, &c. d. 13. Emmett. 


Article VI. 

Accounf of a new Air Fiunp, In a Letter to the Editor from 
Mr. Joseph 11. Patten.^ (With a Plate.) 

I INCLOSE for your inspection the draught of a pneumatic 
pump, which, 1 think, will, in a considerable measure, obviate 
the defects of those in common use. The construction is so 
simple that it will require but a small shait; of skill or ingenuity 
to put it together, and it will be less liable to get out of repair 
than the pumps now in use. The valves which in other machines 

• From the American Journal of Science. • • 
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are a great source of difficulty, may be made larger and stronger, 
and the apertures, of course, will be more accurately closed, 
without at till affecting the degree of exhaustion. The vapour 
arising from the oil necessarily used in all pneumatic instru- 
ments, is in this completely excluded from the receiver, and the 
vacuum in the exltan^ler being torricellian, thnt in the receiver 
will approach as near to it as the elasticity ol‘ the air will permit. 
The glass parts of the instruments can ho obtained from any 
glasshouse, and the bturel (which would bo more elegant of 
glass) can be made at any steam-engine or gun manufactory, 
and u clock maker will be competent to construct the brass 
work. The subjoined sketch, although not drawn by an adept 
in the art, will, 1 hope, give you an idea of it. It represents a 
vertical section of a table pump, supposed to be divided directly 
through the centre, with one half of the w ood work, to which it 
is attached. 

It is a number of months since I first thought of it ; I then 
had one coiislructecl with a barrel of.s7/cc/ brass^ and the plate of 
the pump of tinned iron ; it was very coarsely done, and the 
exhauster was tilled with linseed oily but uotvvithstandingj ds 
roughness, it far exceeded my expectations. 1 have never yet 
been able to get an iron barrel, as it cannot be jiiocured here, 
and numerous avocations have prevented its being obtained 
elsewhere. 

Figs. 9 and 10 (?1. XXXTl) correspond in their letteiing. 

In tig. 9, A B, C D, EF. represent a vertical section of the 
inslriniujiit, G is a barrel of cast iron or glass, screwed tirmly to 
the table EF, m it is the solid piston U moved by the rack 
work 1. K is a glass globe resting upon the table Cl), of a 
little less capacity than the barrel G with wliich it communi- 
cates by the glass tubes L and M firmly cemented into the pTece 
N and into tlie bottom of the barrel G. To the top of the globe 
K is cemented the thick cap 0, through which are made two 
apertures, into one of which is screwed the stop-cock P com- 
municating with the plate of the pump II ; over the other aper- 
ture rests the valve S opening into the atmosphere (the construc- 
tion is seen in fig. 10). In the globe K is a stiff wdre ascending 
into the cock P a short distance, and on it is screwed the \alve 
T ; the other end descends into the tube L, and to it is att^hed 
the wooden or cork ball U. We will now suppose the pisrai H 
withdrawn, and the barrel G filled with (juicksilver ; the tubes 
L and M being open will be filled to the height of the dotted 
line. Put the piston carefully in so that no air shall be between 
it and the mercury. ,As the piston descends, the mercury rises, 
aii& when it reaches the ball IJ it floats it, and by means of the 
wire forces the valve T against the aperture that communicates 
with the receiver R, and as the mercury continues to rise, the 
air driven before it has no way of escaping but through the 
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Valve S. The piston is now at the bottom of the barrel, and the 
globe is full of mercury, — if the piston be now drawn up, a 
vacuum would be formed in the barrel^ but the mercury in the 
globe must descend as it is above the level of the piston the 
whole height T, and the vacuum in the globe K would be Torri- 
cellian were there not a ‘communication between it and the 
receiver R. When the mercury again ascends into the globe, 
it expels every particle ot air provided the mercury rises into 
the aperture at S ; and to ensure this the cap O is formed into 
a rim so as always to supply the contraction or waste, and it is 
admitted towards the end of the exhaustion by raising the valve 
S with the finger. The air is admitted through a hole a in the 
cock P, a section is shown, fig. 1 1, The cap O should be strong, 
and, if brass, should be coated with the cement used in attaching 
it to the glass (that used for nautical machines is best), the 
gauge may be attached to the cap, or inclosed in the receiver. 

The stiff wire, with the valve T and the ball U, may be 
entirely removed ; and for it may be substituted a glass tube 
open at both ends cemented into the cock P, and reaching 
‘almost to the bottom of the globe. The mercury, wdien it rises 
to the lower t;nd of this tube, cuts off the communication wdth 
the receiveiv This will perhaps be the simplest and best plan. 
It may be nuide a double pump by connecting the cap O with 
the barrel G, as on the dotted line b — one valve opening in and 
one out. The weight of the mercury will be no objection as the 
machine is sniaU — the diameter of the globe about four inches, 
the height of the barrel about eight, and the w^hole height to the 
plate li, lo or 20 inches. 


Article VII. 

liepti/ lo ihe Remarks vj' X. on certain Subjects in Mr, iJunie/Ps 
^-^jle/earologicai Essays, By J. F. Daniell, Esc|. 

(fo the Editors of the Annals of Philosophy,) 
GENTLEMEN, Gower^lrcct, Sept. 4, m4, 

Yocu correspondent X. has committed a great mistake in his 
remaiks upon my work, which, as having found its way into the 
Annals of Philosophy^ it may not be unnecessary to correct. 

He observes, “ It has always been understood that, other 
circumstances being alike, mercury in the barometer will have its 
altitude affected by the existing temperature in no other way than 
as that temperature alters its specie gravity,^* It is scarcely 
worth while, perhaps, to remark the inaccuracy of this expres- 
sion, but the fact is, the altitude of the mercury intke barometer. 
New Series j vol. viiu s 
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w measuring heights, is much more affected by the altevatiort in 
the specific gravity of the air by the existing temperatai’e, than 
by that of the metal. He proceeds, So that whether the tube 
expand or contract, or were it |)ossible, do neither, wdiatever the 
material of which it is made, whatever its sectional form, 
equality or inequality of calibre, still the dilatation and 

not the apparent must legulate the correction for difference of 
temperature.’^ 

It is evident that X. here speaks of the change in specific 
gravity as if it were to be ascertained by weight, and not by 
measure. He forgets that in the barometric experiment the 
only way in which the result is affected is by alterutiou of 
volume ; wdiicli alteration of volume is ascertained by measure. 
Now as this measure cannot be taken upon any scale which is 
not itself liable to expansion and contraction from changes of 
temperature, it is clear that the alterations of the latter must be 
taken into aceoiiiit ; so that if the expansion of the mercury be 
measured upon brass, the absolute dilatation per degree of the 
former must he taken minus that ol’ the latter, or il’ it be ^com- 
pared with glass, niiuus that ol'the glass. 

I sinall leave i\lM. Dulongand Petit, whom your correspondent 
asserts are so egregiously wrong,’’ to defend themselves, 
should they think it worth while, being pmfcctly assured, iu my 
own mind, that they are fully coiupeient to the task ; and 1 have 
not much doubt, that even M, HuX would be able to rescue him- 
self from the impulaliori ul’ ha\ing made a false conclusion 
from his own premises.” 

With regard to tlie iihration and distillation of mercury, I 
must hog to assure X. that notwilliNtanding Ins k]iov\ ledge of 
that metal “derived iVum a peculiar application of it,” he may 
acquire much further informuu m bv UKiuiry of any competent 
workman. 

If 1 shall have succeeded in making inystlf intelligible to X. 
I may, perhaps, lie permitted to hope, that he will see the pro- 
priety of hereafter ♦‘xcluding from scientific conlrftttrsy such 
expressions as that of “ mere drivelling,” 

1 remain, CJentlemon, with great esteem, 

Yours faithfully, 

J. b\ Damkll. 
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Article VIIL 

New Re&earches on the Sulphuric Acid of Saxony . ByM.Bussy.* 

W E have given an account in the present number of the 
(p. 307), ofM. Bussy’s experiments on anhydrous sul- 
phurous acid. He has lately examined the properties oi‘ the 
fuming sulphuric acid from Tiordhausen, which is prepared by 
the distillation of green vitriol previously deprived of its water 
of crystallization. The results which M. Bussy obtained confirm 
the statement given by Dr. Thomson (System, vol, ii. p. 1 13), 
that the fuming property of the Nordhausen acid is owing to 
its containing a portion of anhydrous, or absolutely pure sulphuric 
acid, which may be separated by distillation. The properties of 
the anhydrous sulphuric acid (which, as our readers know, is a 
crystalline solid), as detailed by M. Bussy, agree very nearly 
with the account given of it by Dr. Thomson. We proceed to 
giv^ a short extract of the most important and novel parts of 
M. Bussy ’s researches. 

The Nordhausen acid boils at first at a temperature between 
104*^ and Fahr. A portion Hies oft‘in thick vapours, and 
when these cense to come over, a very considerable increase of 
heat is requisite to maintain the ebullition of the liquid, which 
is now reducerl to the state of common sulphuric acid. 

When the anhydrous acid is exposed to the air, a portion 
evaporates at ordinary temperatures, and the remainder gra- 
dually attracts inoi'-ture, and is converted into common liquid 
sulphuric acid ; it chars vegetable substances, such as paper 
and wood, the instant it comes in contact with them. No gas 
is disengaged by the action of the concrete acid on water; and 
M. Bussy ascertained that it is perfectly anhydrous by passing 
its vapour over causti(‘. barytes, slightly heated in a glass tube; 
connected with a mercurial apparatus; a lively incandesceiice 
of the*"\\holc mass ensued, but neither sulphurous acid nor any 
other gas was givdi out. Nothing but sulphate of barytes was 
formed, perfectly free both from sulphite and sulphiiret. By the 
mean of three experiments, 10(^ parts of concrete acid gave 
288*6 parts of sulphate of baryte<3, which is composed of 78 
parts of base united to 40 parts of dry sulphuric acid ; thereforo 
the concrete acid imist have contained 97*8 parts per cent, of 
real acid, and 2*2 water. But the smallest proportion in which 
water can combine with dry snlphtuic acid is that of 9 : 40, ^nd 
100 parts ol' such acid contain 18’oG parts of water ; conse- 
quently the concrete acid contains none that properly belongs 
to its composition ; and the minute quantity of 2*2 per cent. 

Journal dc Phammeie. 
s 2 
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must be ascribed to the unavoidable errors of experiment, and 
the impossibility of preventing the concrete acid from attracting 
some moisture during* the course of it. 

The anhydrous acid liquefies at about 66° Falir. ; it is more 
fluid than common sulphuric acid, and has a high refractive 
power; at the above temperature its specific gravity is 1*97. 
To preserve it in the liquid form, it must be kept at the temper- 
ature of 77® Fahr; below that point silky tufts *dre seen to form, 
and the liquid soon becomes quite solid ; when it has once 
assumed that state it is difficult to remelt it, for the portions 
which receive the first impression of the heat are volatilized and 
lift up the incumbent mass, sometimes throwing it out of the 
vessel to the manifest danger of the operator. It may, however, 
be liquefied by the assistance of a slignt pressure. 

Anhydrous sulphuric acid dissolves iodine, with which it forms 
a greenish blue solution. 

Action of Heat on Sulphate of Iron, and the other Sulphates 
decomposable bp Heat. 

When crystallized protosulphate of iron is exposed to the 
action of heat in close vessels, it first loses its water of cryslal- 
lization, which amounts to a!)out 45 per cent, and becomes a 
white anhydrous protosulphate, composed of 28*96 of sulphuric 
acid and 26*04 of protoxide of iron. If the heat be coutiniied, 
sulphurous acid is disengaged, and then very thick and suffocat- 
ing vapours, which act oii mercury if vve attempt to collect them 
over that fluid ; to prevent which it is necessary to vvash the gas 
before it is collected. 

The apparatus which 1 use consists of a glass retort, w hose 
beak is drawn out by the lamp, and passes into a vessel filled 
with distilled water at 122° Fahr. From this vessel proceeds a 
bent tube, which passes under a jar, filled with and inverted 
over mercury. 

“ By gradually lieating the retort to redness, at first only sul- 
phurous acid gas comes over; after a short time it *mixed 
with a certain quantity of oxygen, whicli continually increases 
to the end of the operation. The collected gas, when examined 
by potash, is found to consist of two parts of sulphurous acid 
gas and one of oxygen. The water contains some sulphuric 
acid, and peroxide of iron, sometimes still retaining a little sul- 
phuric acid, remains in the retort.” 

What passes in this pperation is thus explained : — At first a 
portion of the sulphuric acid is decomposed into sulphurous 
acid and oxygen, which raises the iron to tlie maximum of 
oxidation ; another portion is volatilized, luulecoruposed, and 
dissolved by the water ; and a third portion is decomposed by 
the heat into two volumes of sulphurous acid and brie volume of 
e^xygeu.” 
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If the persulphate of iron be employed, sulphurous acid and 
oxygen gases are obtained from the first, in the proportion of 
two to one, and the white vapours, whose solution m water con- 
stitutes sulphuric acid, are evolved at the same time.” 

To ascertain if the sulphuric acid be disengaged as such from 
the sulphate, or formed by its contact with the water, the same 
apparatus was used, except that the water vessel was replaced 
by a small perfectly dry matrass, immersed in a mixture of ice 
and salt, and having a bent tube for the escape of the incondeu- 
sible gases. The heat was applied as before ; oxygen gas was 
given oft’ during the whole process, but no sensible quantity of 
sulphurous acid, and very few white vapours. After the opera- 
tion, the matrass contained a colourless, transparent liquid, of 
the specific gravity of 1*85; it gave off excessively abundant 
white vapours, and by exposure to the air a portion of it evapo- 
rated, and the rest crystallized. The crystals, which were at 
first opaque, afterwards became transparent, and finished by 
melting into liquid sulphuric acid. When left in an open vessel, 
ill vvhich the air could not readily be renewed, it sublimed, and 
crystallized like benzoic acid ; placed in contact with water it 
produced strong explosions, sulphurous acid was disengaged, 
and the liqhid contained sulphuric acid ; the addition of concen- 
trated sulphuric acid also occasions a great evolution of sulphur- 
ous acid gas ; if the acid be cautiously added, and in small 
quantity, transparent crystals are obtained ; lastly, when this 
acid is passed in the slate of vapour over previously heated caustic 
barytes, it is converted into sulphate and sulphuret. 

All these projierties led me to suppose that this substance 
might be hyposulpliuric acid, which was converted by contact 
with water or salifiable bases into sulphuric and sulphurous acid; 
but I soon found that it is merely a mixture of those two. 
When distilled, and the product received in a cooling mixture, 
the liquid boils at a temperature between 37^ and 39® Fahr. If 
the prwdajcts be received separately, what comes over at first at 
a low temperature is merely liquid sulphurous aciff, scarcely 
exhaling any while vapours, and wholly convertible into gas, at 
common temperatures, with the peculiar odour of sulphurous 
acid. If the distillation be stopped when the first portion has 
come over, the remainder crystallizes in small delicate needles, 
and has all the characters of anhydrous sulphuric acid. Alum, 
and the sulphates of copper, zinc, and antimony, and generally 
all the sulphates decomposable by heat 'dve, by similar treat- 
ment, similar results.” # 

This fuming liquid dissolves indigo instantly without the 
application of heat^ and affords a magnificent purple solution, 
precisely similar in colour to the vapour of indigo. When the 
purnie solution is exposed to the air, it attr|Lctr moisture^ the 
acid becomes common sulphuric acid, and the solution turns 
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blu^ : the same effect is produced by the addition of common 
sulphuric acid ; the liquid, however, always retains a sensible 
tint of red, especially when seen by transmitted light. 

Of the Manmr of obtaining the Fuming Acid of Saxony, 

We have seen that the Nordhausen acid differs from the 
common by containing a larger propori’on of real acid, and that 
the anhydrous acid may be obtained by the distillation of dry 
rulphate of iron ; consequently we may obtain the acid of every 
degree f)f strength, by properly receiving the products of that 
distillation.” 

By distilling persulphate of iron, in the manner already de- 
scribed, and receiving (he product in distilled water, an acid was 
obtained, which marked 20^ ofBeaume’s areometer (= specific 
gravity of about 1*1 (i7). By frequent repetitions of the process, 
and always condensing the Aujiours in the same liquid, an 
exceedingly fuming a<-id was obtained, similar to that from 
jSordhausen in ad respects, except in colour. But the most 
economical method of preparing the Nordbaiisen acid is to 
receive the product of the distillation of sulphate of iron in com- 
mon snlphuiic acid of the specific gravity of 1*844. 

But in operating on a large scale, a diiliculty occurs when we 
attempt to pass tiie vapours into common sulphuric acid, from 
their corrosive action, assisted by the necessary pressure, on the 
lutes and joinings of (he apparatus ; for if pressure be not 
employed, a large ]>nrtion of the sul)>hunc acid is carried off' by 
the sulphurous acid and oxygen gases, which are disengaged at 
the same time, but not condensed. 

To obviate this inconvenience as far as possible, the appa- 
ratus should be so constructed that the vapours may be disen- 
gaged tliro'jgh a narrow orifice, and their points of contact with 
the acid multiplied. For this purpose, 1 use a retort with au 
adopter, the end of which is slightly drawn out; to this I adapt 
a quilled receiver, and to that a tubulated one. The afeid to be 
saturated is put into these receivers. Operating in this way, 20 
parts of desiccated sulphate of iron converted 7*5 parts of com* 
mon, into 10 parts of very fuming sulphuric acid. 

When a large excess of sulphuric vapours are passed into 
common acid, in order to have it as concciitra(,ed as possible, it 
is obtrdued crystallized at common temperatures in fine, transpa- 
rent, very fuming crystals. It is difficult to ascertain their speci- 
fic gravity, bul 1 fo^nd 'that of the supernatant liquid to be 
1*^7, winch, I believe, is less than it would be if it were per- 
fectly free from a portion of sulphurous acid. 

placed common sulphuric acid, specific gravity 1*845, in 
a flask, and ppured over it liquid, anhydrous sulphurous acid, 
and slightly agitated the two liquids ; a portion of the sulphurous 
licid dissolved, and the rest remained on the surface, without 
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mixing with the sulphuric acid; but by continuing the agitation 
a portion of the sulphurous acid was interfused amongst the 
sulphuric, and gave it that sort of opacity which oil imparts to 
water. By repose, the acids separated again, the sulphuric 
subsiding and resuming its, transparency. After the operation, 
the siilphuric acid had a strong odour of sulphurous acid ; its 
specific gravity was diminished, and it exhaled no white 
vapours.’’ 

The density of the Nordhausen acid should exceed that of 
66^ of Beaunie’s hydrometer ( = specific gravity 1*^48), itshould 
be as high as 68° (= about specific gravity 1*1)00). 

Although the fuming sulphuric acid be not much employed, 
it would probably come into more frequent use if it could be 
obtained at a lower [irice ; for it possesses very valuable proper- 
ties, especially to the manufacturer of dyed cloths, and to dyers 
in general ; since it dissolves a much larger quantity of indigo 
than the common acid, and is very superior in regard to its 
acidity ; and, as in mevny cases, this acid solution of indigo 
v^annot be employed on account of its action on the cloth, or the 
other colours, it is converted into acetate of indigo by precipitat- 
ing the sulphuric acid by means of acetate of lead. It is 
obvious, therefore, t!iat if must be extremely advantageous to 
dissolve' the greatest ])ossib1c quantity of indigo in a given quan- 
tity of acid.” 

It results ftoni what has been stated above, 

L That the fuming sulphuric acid of Nordhaiisen is merely 
common acid, containing a certain quantity of anhydrous acid, 
to which it owes its characteristic properties ; that the sulphur- 
ous acid is only an accidental ingredient, and does not essen- 
tially affect its properties. 

^^ 2. That the anhydrous acid inajr be separated by distilla- 
tion, and that it possesses, amongst other remarkable proper- 
ties, that of forming a red solution of indigo. 

3. That all the sulphates, decomposable by beat, give off 
oxygen, sulphurous acid and sulphuric acid, which is essentially 
characterized by the white vapours that are produced during the 
decomposition. 

4. That all those sulphates may be used in preparing both 
the common and the fuming sulphuric acid, by means of the 
process which has been described above.” 
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Article IX* 

Remarks on the Construction of Vessels, By Col. Beaufoy, FRS. 

(To the Editors of the Annals of Philosophy,) 

DEAR SIKS, BftsJtnj Jlvaih, Sttninwn', Svpi, IJ, 

The readers of the Annals of Philosophy will be gratified to 
learn, that the Admiralty, in addition to the improvements 
already introduced into the navy, have given orders for building 
three vessels (the Orestes, Champion, and Pylades) upon difier- 
ent principles, suggested, I believe, by Prof. Inman, Capt. 
Hayes, R. N. and Sir Robert Seppings. As these ships have 
nearly equal length, breadth, and tonnage and as great theo- 
retical knowledge and ability will be exercised in giving to 
every vessel that form which each individual considers the most 
advantageous ; much a aluable information for the future 
advancement of naval arcliitecture may be expected from th6 
above collision of intellect. 

When these ships proceed to sea for the purpose of comparing 
their respective qualities, it is possible considerable difference 
will be found in their sailing. This inequality may proceed from 
dissimilarity in the length of the masts and yards, and conse- 
quently in the size of the sails. The bow of one may be better 
adapted than the others for dividing the water, or the after part 
may possess a more efficacious shape. The stowing of the baU 
last, the smoothness of the bottoms, or superiority of seaman- 
ship, will also severally produce a disagreement in their rates of 
sailing. The latter point can, however, be detected, by chang- 
ing the officers from ship to ship. An alteration in the distribu- 
tion of the ballast will produce a correspondent fluctuation in the 
merits of each vessel; the best sailor becoming worse, and the 
dull better ; but with respect to the fore and after bodies, how 
I'ar the particular form of each contributes to the fast srriting, it 
will be impossible to judge from want of sufficient knowdedgeof 
the resistance of non-elastic fluids. This branch of mechanical 
science being very imperfectly understood, it cannot be expected 
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that the sliape of vessels can be advantageously altered, until 
the iinproveiiient is foiuuled on the solid basis of experiment. 
Then, and not before, consti actors will be able to give satisfac- 
tory reasons for adopting one form in preference to another. > 

To place in a conspicuous point of view the various opinions 
which writers on naval sulTjects entertain respecting the resist- 
ance of water, I will coimucncc with the remarks of Monsieur 
.Uomme, (.'inrespondent de rAcadcmiie des Sciences de Paris, 
et Professeur-Royal de Jvavigatiou des Eleves de la Marine. 
This gentleman, in the year 1787, published a quarto book on 
naval affairs ; and therein states, that the resistance a vessel 
meets when sailing is almost independent of the form of the 
bow ; the impulse of the water being the same, provided the 
greatest vertical section remains unaltered. And this theory is 
represented as confirmed by experiment, made with two models 
of a seventy-four gun ship ; one model had the bow formed in 
the usual manner with curved lines; the other had a simihir 
midship bend, hut the bow^ consisted of strait lines ; yet not- 
witb^itanding this great dissimilarity of shape, both were equally 
resisted when moving with c‘qnal celerity. M. Ruinme could 
not discover that these nujclels experienced more or less resist- 
ance when either the stern or bow went foremost; nor was any 
alteration effected wlien the vessels were cut in two, and the 
head of one joined to the tail of the other. 

Mr. Stalkartt, in his Tieatise on Ship Building, recommends 
the segment of a circle as best adapted fur dividing the water; 
and others prefer the parabola. Such contrariety of opinions 
only prove how little we know^ oii the subject; and the import- 
ance of establishing some more correct rule for drawing the 
water-lines of v essels, tlian the mere fancy of the diaughlsman. 

Tlie tonnage of the Royal navy in round numbers may be 
estimated at 450, 000 ; the expense of liuilding, taking one 
vessel with another at 20/. per ton; the value of all at nine mil- 
lions. To the expense ot the hulls must be added the cost of 
the masts, yards, sails, cordage, and many other ct ceteras, 
requisite for the equipment ; this doubles the amount, making 
18,000,000 for the primary sum laid out on men of war. The 
durability of the ships in time of peace may be now calculated 
at 14 years; during war at 10 years; the average is 12 years; 
consequently 1,500,000/. of money is annually expended in 
keeping these bulw arks of the nation in au efficient state. 

Everyone wall assent that the construction of such cosily 
machines should, in the first instance, Be as perfect as possible ; 
hence arises the question, how, and at wliat expense, is so desir- 
able an end to be accomplished ? The increase of 
of the annual expenditure, would secure this point; for the 
application of the comparatively small sum of 1000/, in making 
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a complete set of experiments, in all probability, would be 
attended with most beneficial results for the future construction 
of ships. 

Let it be borne in mind the sums of money whicli are year 
after year laid out to encounio-e a sui)erioritv of far less moment 
to the United Kingdom than the excellence of the navy : there 
are plates, sweepstakes, and purses, for breeding fleet iiorses ; 
in a national point of view, it is of little consequence whether 
the average rate of a racer be 37 or 38 miles in the hour; but 
widely diderent is the case, if the sailing of our men of war be 
increaseil one knot, or half a knot, in the same space of time. 
By such irnproveineiit an enemy’s fleet may be taken, or an 
isiaud captured, or a colony preserved ; and who would not 
rather read in tlie Gazette a dispatch from an Admiral, stating 
that in consequence of the superior sailing of his fleet he had 
come up with, and captured the enemy, than peruse in the 
public papers that at ]>?e\vmaiket, or any other celebrated racing 
ground, after a well contested run, one horse was declared the 
winner by lialf a neck, and the prize adjudged accordingly. * 

If the union of capacity with tjuickness of s{iijin<g i)e deemed 
impracticable, tlic error of such opinion is fully demonstrated by 
reference to the engravings accompanying a work on the 
Elements and Practice of JVaval Architecture, by Mr. David 
Steel ; who there gives tlie draught of a liOndon trader particu- 
larly distinguislied for capacity and velocity ; — a ciri’uinstance 
the more remarkalile in a meichaiitinan, as tlu; variety of the 
cargoes would be tantamount to alteration of stowage; and 
consequently if the same vesvsel, under such circumstances, 
continues to remain a prime sailor, it is evident this superiority 
depends on the curves that divide the water. 

Discoveries arc continually making in cliemistry, magnetism, 
and galvanism ; improvements are introduced in chronometers, 
and mathematical instruments ; all these advantages proceed 
either from experiment or observation, and it only requires the 
powerful inHiience of my Lord Melville, to expel, by"^slmilar 
means, the mist that at present envelopes the science of hydro- 
dynamics ; and to place this neglected branch of knowledge in 
the elevated situation it so justly merits from its importance td 
a maritime nation. i remain, 

Dear Sirs, yburs very truly, 

Makk Bbaufov. 
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Article X. 

Description of a Process for making Damasked Steel. 

BylVi. Breant, 

It appeared from M. Breant’s former experiments, published 
m the Bulletin do la Societe d’Encoura^ement,’Mbr 1821, that 
the watered or wavy appearance on tlic eastern damasked steel 
is not mechanically produced, but the result of a particular com- 
position, and ho has at length ascertained that it is owing to an 
increased quantity of caibou incorporated with the steel beyond 
the proportion contained in the common sorts. According to 
this chemist, the effect depends on two states of combination in 
which the carbon exists in the steel, and nnincrons experiments 
have enabled him to give the rules for several procc.^ses for the 
manufacture of diff erent kinds of cast steel. 

^^^The watered {moiiec) sin face of the oriental sabres has led 
to the supposition that they are made from what is culled stuff 
{etoj)e)y that is a bundle of steel bars, or wires, forged and 
welded together, and twisb'd indifferent directions. 

** A long series oT ('Apcriincnts lias taught me that (he sub- 
stance of the oriental diiuiask is a fused steel, more loaded wuth 
carbon than ohr European steels, and in which, by means of a 
proper maiiagtinent in the cooling, a crystallization of tw^o dis- 
tinct compounds of iron and carbon is ’aff ected. 

** This sejiaration is the essential condition ; for if tlie fused 
matter be suddenly cooled, as is the case when cast into small 
ingots, no appearance of damask is perceptible ; it is only to be 
discovered by using a magnifying lens. 

Iron and carbon ibrni at least three distinct compounds ; 
steel, wdiich is at one of the extremities of the series, contains 
but a very small proportion (1- lOOlh) of carbon ; plumbago, on 
the contrary, contains from 12 to 15 times more carbon than 
iron. Black and white cast iron hold the middle place.” 

As bodies combine chemically only in definite proportions, if 
in making steel there be a deficiency of carbon, a portion of the 
iron will remain merely in a state of mixture with the steel that 
is formed, the quantity of the latter depending on the quantity 
of combined carbon ; and on cooling the mass slowly, the more 
fusible particles of steel will have a tendency to unite together, 
and separate from the iron. This alloy, therefore, will show a 
damasked surface, but it will be white, lil defined, and the metal 
being mixed with iron will not be capable of much hardness. 

The exact proportion of carbon requisite td convert aU the 
iron into steel will give a homogeneous mass ; and conae* 
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quently no separation of distinct compounds can take place on 
cooling. But if the carbon be in slight excess, the whole of 
the iron will first be converted into steel ; then the free carbon 
which remains in the crucible will combine in a new proportion 
with a part of the fused steel already formed, and there will thus 
be two distinct compounds, pure steel, and carburetted or cast 
steel. These two compounds, at first indiscriminately mingled 
together, will tend to separate as soon as the liquid matter is at 
rest, and crystallization will ensue, during which the molecules 
of the two compounds will arrange themselves according to 
their respective aSiiiities and weights. 

If we dip a blade made of steel thus prepared in acidulated 
water, a very evident damask will be developed, in which the 
portions of pure steel will be black, and those of the carburetted 
will remain white, because the acidulated water does not so 
readily lay bare the carbon of the carburetted steel as of the 
pure. 

It is, therefore, to the irregular division of the carbon by the 
metal, and the formation of two distinct compounds, that the 
production of the damasked surface is to be attributed, and it is 
obvious that the more gradually the mass is cooled, the larger 
will be the veins of the damask. It is, perhaps, for this reason, 
that we should avoid fusing the substance in too great amass, or 
at least that some limit should be observed in the process ; in 
support of which opinion 1 may quote Tavernier, who has given 
in his Voyage en Perse” some information as to the size of 
the balls of steel, which, in his day, were used in making the 
damasked blades. 

The steel capable of being damasked comes, says he, from 
the kingdom of Golcoiula ; it occurs in commerce in masses of 
the size of a halfpenny loaf; they are cut in two to see if they be 
of good quality, and each half makes one sw ord blade. 

Froiu^this account it is evident, that this Golconda steel 
was in buttons like tcoofz, and that each button could not have 
weighed more than five or six pounds. 

‘^Tavernier adds, that if this steel were tempered by the 
European processes, it would be as brittle as glass. Hence, as 
Reaumur observed, it must be very difficult to forge. 

That philosopher having received some specimens of Indian 
steel from Cairo found no one in Paris who cc»uld forge it; 
whereupon he laid the blame on our workmen ; since the inha- 
bitants of the east know how to work that kind of steel. I will 
explain presently the proper method of proceeding to ensure 
success. 

‘‘ As carbon has* the chief influence not only in producing the 
damask on steel, but also on its intrinsic qualities, I fear that 
Messrs. Stodart* jind Faraday were led into error in their experi- 
i^nts (as I, for a long time, was myself), and attributed enects 



M, Ureaat on Damasked Steel. 


1824.] 


269 


to metallic alloys which were owing more particularly to an 
increased proportion of carbon. 

I am very far fVom disputing the existence of metallic alloys 
in the oriental sabres, although, in the few fragments which I 
have had an opportunity of examining, I have not found either 
silver, gold, ])alladium, ouibodium; I think it very probable, 
however, that different combinations may have been attempted. 
A people who knew how' to harden copper by alloying it with 
other metals, are very likely, from analogy, to have tried the 
same process with iron. 

This view of the sul)ject led me to form various metallic 
alloys, some of whifdi gave satisfactory results. One of the 
sword blades which I presented to the Exhibition contains one- 
half per cent, of plvitina, and a larger proportion of carbon than 
common steel ; its damask is owing particularly to the latter. 
Excellent razors h:ivc 1>een made with this alloy. 

At all events these alloys should not be tried till have 
fully ascertviined the effects of pure carbon, and w^e oua'ht to 
begin by combinations in very small proportions. The addition 
of a metal makes the steel more brittle; however, I have 
obtained ductile alloys, in raising the quantity of gold and 
platina, as high as 4 per cent, and that of copper and zinc 
to 2, 

Aiy to zinc, ccriain precautions are necessary in forming 
alloys with that metal; it occasions violent detonations, where- 
fore it must be added to the fused metals in very small portions 
at a time, lii fugiug steel alloyed with zinc, part of the metal 
is volatilized and dissipated. 

Manganese unites readily with steel, and the alloy forgea 
easily; hut it is very brittle when cold: I have made gravers 
with this alloy wliicli cut iron without having been tempered : 
the damask of this mixture is very black and well defined. 

Plumbagv) appean'd in some instances to soften steel which 
had been rendered too brittle by an excess of carbon; at least I 
have obtained excellent results with 100 parts of steel, 1 of 
lamp-black, and 1 of plumbago. 

But a very remarkable experiment, from the advantage that 
may result From it in working on a large scale, is one which 
showed that 100 parts of sr*ft iron and 2 of lamp-black fuse as 
readily as common steel. Probably the whole of the carbon • 
does not combine. Some of our best blades are produced from 
this combination. It has the disadvantage of contracting very 
much on cooling, and the buttons generally have cavities which 
make them very difficult to forge ; but if, instead of damasked, 
we only want to make common steel, the contraction on cooling 
may be prevented by casting this compound in an ingot mould. 

This experiment teaches us that the previous cepaentation 
of the iron is not necessary in order to obtain*tery good steel. 
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It may be treated at once with lamp-blacky which will very much 
lessen the expense of the manufacture. 

One hundred parts of very grey cast iron filings^ and 100 
parts of the same iiliags previously oxidated, gave a steel of a 
fine damask, and calculated for sword blades, &c. It is 
i*emarkable for its elasticity, an important quality in which the 
Indian steel is deheient. 1 have always operated on three or 
four pounds at a time. The larger the proportion of the oxi- 
dated ingredient, the tougher {nerveux) is the steel. The 
oxygen combining with the metals of the earths, and part of the 
carbon, it is obvi(uis that the more oxide there is, the more duc- 
tile will be the result; but it will also be softer. I'he blacky 
cast iron answers best. 1 am convinced that with that siU>>- 
stance we may make cast steel in reverberatory furnaces on a 
very large scale, by adopting a process analogous to that used in 
refining bell metal, namely, by adding to the fused metal a por- 
tion of the same metal oxidated ; or, still better, native oxide of 
iron. 

ft seems to me to be efprally practicable to convert the 
whole of the product of the (/atalonian forges (Jorges d la Cata» 
lane) into cast steel, by altering the construction of the f urnaces 
so as completely to fuse the metal, i think if 1 had the direc- 
tion of one of those forges, \ could find means to manufacture 
steel (*f the most desirable (piality with great saving of expense. 

I liuve always been caiefiilto .^tir the fused metal thoroughly 
before I sulfered it to c<'oi ; this is indispensable iu making 
metallic alloys, tbr whlhout it the damask is not homogeneous. 

It wah atuT I hauidi* mpted to combine steel with aluminum 
and silicinm, tiiat i observed tiie influence of carbon in produc- 
ing the damasjk : from that time 1 always us-ed the carbon of 
lamp-black. 

Jf some eartlis be found on analyziiig my cast steel, they 
must probai)iy be atti'il)uied to the cast iron employed, or to 
the iron, t^e plumbag(j, or the crucibles. 

The more carbon a hi eel contains, tlie more difficult it is to 
forge, d lie greater number of those that I have pre])ared can 
be lilted at only very limited teinperalmes. At a white heat 
they crumbliMtiider the hammer; at a cherry-red they become 
bard and brittle, and this (pvaUty increases in proportion as the 
temperature diminishes ; so that when once it has fallen below 
cherry-red, if we endeavour to cut it with the graver, or the file, 
we find it nmeh harder and more brittle than after it is com- 
pletely cold. 

It is evident that the Indian steel, which most of our work- 
men are unable to forge, is similarly circumstanced ; and iftlie 
Indians w ork it without difticnlty, it is because they know the 
limits of temperature within which it is manageable. 

i am convinced from experience that the orbicular veinp. 
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lifrhich the workmen call brambles (ro;/ce), and which are seen 
on the beautiful Indian blades, are the consequence of the way 
in which they are forged. If steel be drawn out lengthwise, the 
veins will be longitudinal ; if it be equally extended in all direc- 
tions, the damask will have a crystalline appearance ; if it be 
rendered wavy in both directions, it will be shaded like the 
eastern damask. But few trials are necessary to produce any 
sort of watering that maybe desired. 

The best process for developing the damask, so that the 
steel may become black or bluish without losing its polish, is, 
in my opinion, that which is employed in the East. It is 
described, by M. le Vicompte Hericart de TIuiiy, in a report 
inserted in the ‘ Bulletin de la Societe d’Encouragement,* 
No. 220, for December, 1821, twentietli year, p. 361.” 


Article XL 

The Bakerian Led an, — On cedain Motions produced in Fluid 
Conductors when trmmuittins. the Electric Current* By 
J. F. W. Horschel, Esq. FRS'. 

{CviK !u(h’d J'rtmt p. 176.) 

17. Ill many liquids, and especially in solutions of the nitrates, 
there is formed not only a current radiating from the negative 
pole, but also one from the positive, which even has in some 
cases a prejjonderauce over the other. These co-exist in the 
mercury ; and, in consequence of llieir action, a zone of equili- 
brmin is Ibrnied in the globule, nearer to one or tlie other pole, 
as the antai^onist current is more or less violent. The best way 
to render tlie influence of this counter-current sensible is to 
operate on a large quantity of mercury, under dilute solutions, 
kee])ing the iicgativv pole at u distance, and the j^sitive very 
near. In this way there are few liquids which, when the pile is 
in good action, do not show some signs of a counter-current 
from the positive pole. The cause of tliis wdi be evident, when 
we come to speak of the action of metallic alloys. 

18. If either pole be brought in contact with the mercury, rto 
currents are observed from the point of contact (at least whan, 
tlie mercury is fresh and the contact perfect) but strong 

are always produced, radiating from the other. If it be the 
negative pole which is made to touch,, it amalgamates with tfep 
mercury, which remains bright, and the currents radiating from 
llie positive are visible to the eye, and generally very powerful. 
On the other band, if the positive pole be in contact, the oiida- 
tion of the metallic surface is usually so rapid aa 
currents becoming visible, but a momentary start oAht smfeee 
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from the negative wire, the flattening of the glohtife, ail<} fb# 

S rotuberances it throws out in pursuit of the oppositely eieetli^ 
e/i conductor, sufficiently indicate their existence under Ae 
crust of oxide. Where this oxidation however does not happen, 
or is prevented by the addition of a few drops of dilute nitiiC 
acid, the currents from the negative wire are equally evident 
with those from the positive, just mentioned. 

19. These however are not the only produced by con- 

tact with the electrified wires. On bre^ffg the contacts and 
completing' the circuit in the liquid, the mercury is found for the 
most part to have acquired new properties, or Ig^t some of its 
former ones. A globule of four or five hundred grains of p#e 
mercury being introduced into a solution of sulphate of soda, the 
circuit was completed in the liquid with neither pole in contact. 
A current was produced from the negative pole, A momentary 
contact being made with (hat wire, and the circuit then com- 
pleted as before in the liquid, a counteu-current was produced 
from the positive pole, more confined in (lie sphere of its extent, 
but apparently violent in its action than that from the 

negative. In comi^uence, the globule acquired the figure here 
annexed, having a blunt elongation at z, the point nearest the 
negative pole, and a more pointed one at r, that ne?^t the posi- 
tive, with a kind of shoulder at a h. The film of oxide pro- 
duced at z was thus sw'ept towards r, bul never attained beyond 



the zone a b, where it remained stationary and constant in quan- 
tity, being absorbed at the side next c as fast as it was producied 
at the other. Another short contact was now made with th^e 
.negative wire, and, on breaking it, the currents from c wer6 
found to have increased both in strength and extent, while those 
from z were proportionally enfeebled, the zone of equilibriiim^#^ 
being thus brought nearer to By another contact prolonged 
a few seconds, the negative currents were contracted xHthin a 
very small space around z, and by prolonging tbe eratact a 
lit^e longer, its influence was totally destroyed, and a regular 
ac4 viQienj| circulation from + to — established throughout tlie 
' wh^ S^Mbide. * « * 
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20. But the effects did not stop here. On prolonging the 
contact a considerable time^ the negative current (from ») was 
not only wholly destroyed, but changed into one of a contrary 
tendency ; i. e. radiating in all directions to z ; the particles of 
the mercury appearing to be attracted to that point with a force 
equal, or superior, to that with which they were repelled 
from c. The positive pole being held at some distance, and the 
negative directly oy^^vrthe surface, any scum or impurity on the 
mercury was obsen^ to collect directly under it, in a small 
circular spot, following exactly its motions ; and when this was 
cleared away, the fluid metal was violently thrown up towards 
the wire in a jet of two or three-tenths of an inch in height. 

21. The mercury was now brought into contactwith the positive 
wire. Visible oxidation did not commence on its surface for a 
long while, during which time violent currents still continued to 
radiate in all directions from the wire and towards the point z 
(or in a direction opposite to what they would have taken in 
untouched mercury). By degrees, however, a counter-radiation, 
commenced opposite to the negative pole, wAiise sphere was at 
first very limited, but gradually extended, piroucing a zone of 
ecpiilibnurn, which advanced rapidly towards the positive wire, 
and at length attained it. The instant this took place, the oxi- 
dation of the mercury cominenced at jk, and speedily extended 
over tlic whole surface, forming a thick crust. 

22. If the contact of the positive pole was continued long 
enough, the mercury, on cleansing it from its coat, was found 
reduced to its former state, as if freshly introduced; but if 
broken as soon as the crust was fully formed, a radiation from 
the negative wire was produced, and the crust broken up and 
swept by it to r, where it collected, and was hurried oHf. But 
the "moment this was done, and the surface of the mercury had 
become bright throughout, it stopped for ’an instant, and imme- 
diately a violent revuUion took place, and a powerful current 
radiated from c, that fioni x being annihilated. 

23. These efi’ects, wdien first observed (not connectedly in 
regular succession, as here set down, but piece-meal), appeared 
exceedingly perplexing ; but the key to them was soon found, 
I observed that the effect of a contact of the negative pole was 
proportionally stronger in producing a positive radiation, as the 
mercury hud "been allowed to circulate longer before the contact 
was made, and, on more close examination, I found that the 
platina wire terminating the negative conductor of the pile, had 
got amalgamated with a little mercury, which, during the },ime 
the. circMt was completed in the liquid* had become allj^yed 
with soiffiim ; and, with the quantity of this metal judged to be 
present, the effect seemed always to be in proportion, I had 
no hesitation, therefore, in attributing all the new Jlropettii^s 
acmiired by the mercury to the presence* of sbfliQth^^and 'w 
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introducing into a quantity of the pure metal a small quantity 
of an amalgam of this substance prepared for the purpose, 1 
found my supposition verified ; a most violent negative rotation 
being immediately produced on completing the circuit, without 
allowing either wire to touch the mercuiy. 

24. The presence of this highly el/fictro-positive metal there- 
fore counteracts the elfect of the negative pole, and exalts that 
of the positive in a degree proportioned to its quantity, till at 
length it completely overcomes, and even reverses the former 
etiect. As the quantity (lu the foregoing experiment) diminished 
in the alloy by the oxidating action of the positive pole, the 
mercury, as vve have seen, by degrees resumed its original pro* 
parties. The only elii-ct that may appear obscure is the revul- 
sion noticed in the direction of the currents when the last por- 
tion of oxide disappears. It is, in fact, a pretty complicated 
effect, but capable of easy explanation. The oxidation takes 
place over the suiface of the metal before the last portions of 
sodium are removed. This is easily jiroved. We have only to 
break the circuit altogetlier, and the crust of oxide will gradually 
disappear (unless suffered to go too Ikr), being reduced by the 
sodium beneath it. W ere it not then for the crust of oxide, the 
currents, as has been seen, would be in a positive direction. 
But the oxide, acting on the stratum of metallic molecules 
immediately below it, deprives them of their alloy, which it con- 
verts into alkali, leaving a stratum of pure mercury. Now we 
have seen that in thisj the rolaiion, in the circumstances of the 
experiment, would have a negative direction. We have only 
then to admit that the peculiar action by which the rotations 
are caused, is confined to tlie common surface of the mercury 
and liquid, to have a peifect idea of the mode in which the 
whole process is carried on. The stratum of pure mercury on 
the surface is removed liy a negative current agreeably with its 
natural l elations, and immediately succeeded by a stratum of the 
Kodiuretted metal from the interior; this, in its -turn, is deprived 
of its sodium by the oxide in contact w ith it, and is immediately 
radiated off’ like its predece.'ssor, and so on till the wdiole crust 
of oxide is exhausted or swept off’, when the remaining mer- 
cury, still retaining an excess of sodium, and instantly ren- 
dered homogeneous, is acted on as an alloy, in the way already 
described. 

25. That sodium is actually present in the mercury when it 
has acquired the property of producing currents from the posi- 
tive pole (which for brevity 1 will hereafter call the positive 
property) by cfmtact'with the negative wire, may be shown by 
a very simple and interesting experiment. When the negative 
wire is detached and the circuit broken, the mercury lies quiet 
at the bottom of the vessel, with the exception of a slight irye- 
jgnlar motion on ils surface, and now and then a minute gas 
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bubble disengaged. Now touch it under the liquid with a clean 
metallic wire of any kind (provided its extremity be not allayed 
with sodium), and a violent action instantly commences. 
The mercury rushes on all sides to the wire in a superficial 
current as if to give out its sodium, while a copious stream of 
hydrogen is given off fronuthe wire, not merely at the point of 
contact with the mercury, but wherever it touches the liquid. 
In a word, the sodium, "the wire, and the liquid, form a voltaic 
combination, and the electricity produced by the contact is 
sufficiently powerful to decompose the^ aqueous portion of the 
latter in great abundance. The action lasts for a longer or 
shorter time accordingly as the mercury is more or less highly 
charged with tlie alkaline metal, rarely, however, for more than 
10 or 12 seconds, and, when over, the mercury is found to have 
lost its positive property, and to be reduced to its pristine state 
(provided the contact be made with copper or platina), which a 
long immersion in the fluid without such contact would not have 
entirely etfected. 

20. If the mercury thus charged with the alkaline base be 
not*eiitirely covered with the fluid, and the metallic contact be 
made at the vertex of the globule, out of the liquid, no eflect is 
produced ; but if the other end of the metallic wire be bent 
round and brought to touch the liquid at some distance from the 
mercury, the violent action above described immediately com- 
mences ; with this difference, that now the surface of the mer- 
cury is radiated m all directions the point of contact to the 
circumference of the globule, and that the whole of the hydrogen 
is given off at the other end of the wire where it touches the 
liquid. A little consideration will suffice, however, to show 
that both these effects are merely modifications of one and the 
same. It is not to, or from the wire as such, that the superficial 
particles radiate ; they merely follow the direction of the predo- 
minant electric currents in their passage through the liquid. It 
is in fact the case of the source of positive electricity, being the 
mercury itself, instead of its being conveyed to it from a pile at 
a distance. 

27. Having thus distinctly traced the alteration in the mecha- 
nical effect by contact with the negative pole, to the amalgama- 
tion of the mercury with sodium, the knowledge of this fact led 
me to investigate more minutely the effects of different metals 
in their contact and amalgamation with mercury ; and the results 
I have encountered in the course of these inquiries, appear to 
me so remarkable, that I cannot forbear annexing them, espe^ 
cially as they afford an explanation of klmost every anoijjialy 
which perplexed me in the commencement of the investigation. 
In Older to render the effects less liable to objection, as well as 
xoore distinct and striking, I now used solutions of potash or 
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soda, pretty highly impregnated with the caustic alkali, for the 
conducting liquid. This has the advantages at once of high 
conducting power, and of producing no currents whatever in 
pure mercury, neither pole being placed in contact. Of course, 
whatever motions arise on the introduction of an extraneous 
metal must be due entirely to the presence of that metal, and 
the mercury may be regarded as merely passive, so far at least 
as mechanical action is concerned. 

28. Fotamum . — A contact of a single second’s continuance 
with the negative pole of a pile of eight pairs, in feeble action 
under liquid potash, imparted to 10() grains of mercury the 
propel ty of rotating violently from the ])ositive to the negative 
pole, the circuit being completed in the liquid alone. Tlie rota- 
tion was forcible when this alloy was diluted with 100 grains 
more of pure mercury, and was still sensible alter the addition 
of another equal quantity. In this latter case, the quantity of 
potassium present could hardly be estimated at a millionth pai t 
of the whole mass. 

29. Sodium. — Under a solution of soda I electrised 100 grains 

of mercury during 80 seconds with the above-mentioned Vol- 
taic power, the mercury being in contact with the negative wire. 
It was then washed hastily, and introduced under a glass bell 
into dilute muriatic acid, which disengaged 95 mercury grain 
measures of pure hydrogen. Consequently, it contained less 
than -yU of a grain of sodium ; and as in such extremely small 
quantities the production of the alloying metal must go on 
uniformly, a contact of U' would have produced only of tin? 
quantity, or of a grain ; that is ^he whole mass. 

This being premised, a contact of 1 second in duration w as made 
under similar circumstances with 100 grains of fresh mercury, 
which was thus found to have acquired a powerful rotatory pro- 
perty. This was now diluted with 100 grains more of the pure 
metal, in which, therefore, the sodium was only in the propor- 
tion of 1 to 800,000. The rotation was enfeebled, but was still 
full and distinct. Being again diluted with 100 grains more of 
mercury, so as to make the proportion of sodium 1 : 1,200,000, 
there was still a considerable radiation from the positive pole, 
but not extending over the whole surface. On reducing the 
proportion of sodium by a third addition of an equal quantity of 
the pure metal to 1 : 1,600,000, a feeble radiation was still sen- 
sible in the same direction. 

30. Ammonium. — A considerable quantity of the amalgam of 
this singular substance ‘introduced into mercury under a solu- 
tion iof soda did not communicate to it any power oj roiaf ion. 
This remarkable result, which goes to separate ammonium 
definite character from the other metallic bases of the al kafies, 
was again obtained on repeating the^xperiment. It is po ssible^ 
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indeed, that a complete insolubility of the amalgam in pure mer- 
cury may be the cause of this want of action, but the supposition 
must be allowed to be a very forced one. 

31. Barium . — This metallic body amalgamates with the 
utmost readiness with a power of eight pairs of plates when the 
muriate is acted on ; a small globule of mercury at the negative 
wire throwing out beautiful arborescences, and fixing into a 
highly crystalline, jiretty permanent, solid amalgam. A very 
minute quantity of this introduced into mercury under solution 
of soda, gives it the positive propcrt3^ Its efficacy, in reversing 
the direction of the currents, is strikingly sensible when intro- 
duced into a quantity of mercury kept in a state of negative 
rotation under oxalic acid. The amalgam of mercury and barium 
added in small quantities to pure mercury, imparts to it the same 
property as we noticed in the case of sodium, of forming a Vol- 
taic combination with a wire brought in contact with it under 
a saline solution, and the action so produced is much more 
lasting. 

32- Sfrontinm, Calcium . — These metals, in my experiments 
with the feeble powers used, manifested a remarkable indisposi- 
tion to alloy with mercury. The small quantity of calcium 
deposited on an amalgamated negative wire obstructed its con- 
tact with a larger o lobule of mercury to such a degree, that no 
electric communication could be established. Under a solution 
ofstroiitia, the contact of the negative wire imparted the posi- 
tive rotatory property sensibly, though very feebly. That this 
was not merely owing to the low conducting power of the liquid, 
was proved by introducing a minute quantity of the amalgam of 
zinc, when the mercury immediately commenced rotating 
strongly. The influence of magnesium is more sensible than 
that of strontium or calcium, Iroin the greater readiness with 
which it amalgamates. 

33. Zinc . — When pure mercury is electrified under solutions 
of potash or soda, with neither pole in contact, in the manner so 
often alluded to, it shows no signs of rotation, as has already 
been observed ; but, if touched for an instant with the end of a 
clean zinc wire, or if an atom of the solid amalgam of zinc, the 
smallest that can be taken up on the end of a needle, be added 
to it, it instantly rotates violently in a positive direction (or from 
the positive pole). 

34. An alloy of one part zinc to 10,000 of pure mercury 
rotates with the utmost violence. When this is diluted with 
ten times its quantity of the latter metal, ^ the force of rotation, 
appears but little impaired. The proportion of merq^^y ^as 
iho|^ased to 400,000 : 1, and the rotation, though fe^ole, was 
yet'complete, pervading the whole of a considerable mass of 
the alloy ; and even when the zinc amounted to^ po more th|m 
a 70O,OQ0th of the whole, a current radiating to a short distailCe 
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from the positive pole was still sensible : when, however, the 
2inc formed only a millionth part, no difference could be per- 
ceived between the alloy and pure mercury. 

35. Lead. — An alloy of 200 parts of mercury and 1 of lead 
possessed the positive property in perfection. Wlien the pro- 
portion of mercury was (iOV to 1, the rotation was still produced, 
but was not full and regular. When incieascd to 1000, a slight, 
but sensible current, was |)crceived to radiate from the positive 
pole to a short distance ; but a proportion of 2000 mercury to 
1 lead extinguished every trace of motion. 

36. Tin acts also in the same way, and with nearly the same 
energy, as far as 1 could judge by the eye. It is certainly much 
inferior to zinc. 

37. Iron communicates the property in question, though 
present in such minute (piantity as not to be detected by jirus- 
siate of potash. On the other liand,'’^ ( does not commu- 
nicate it, though its proportion be increased to such a degree as 
to give a blue solution in nitric acid, and even to render the 
mercury quite sluggisli."’^ 

38. Of the other metals I have tried, Aafirnnm/ is the only 
one which appears to exert a percejitihle action, and this is so 
slight (never amoiinling to more than a mere start, or slight 
convulsion of the surface at the first impression) that 1 am 
inclined to attribute it to impurities in the antimony used, espe- 
cially as this metal stands very low in the scale of electro-posi- 
tive energy. Bismuth, siher, and gold, though present in 
considerable quantities in llie mercury, impart to it no power of 
rotation whatever. 

39. This property tin n of the metals bears an evident relation 
to their electro-positive energies. It even aflbrds something 
like a numerical estimate of them ; rude indeed, and liable to a 
thousand objections, hut still not without its value in our 
present state of complete ignorance on that most interesting of 
all chemical problems. If it be true, that the whole of chemistry 
depends on electrical attractions and repulsions, every thing 
which offers a prospect, however remote, of one day arriving at 
an exact knowledge of the intensities of these forces, must be 
regarded as of consequence. It may be objected, that it is 
only the excess of the electro-jiositive energy of the alloying 
metal C/ver that of the mercury, or the alloy over the liquid, that 
we measure in these experiments, by the quantity of it required 
to impart a certain appreciable momentum. Yet it is something 
to have rendered it probable, that this excess in the cases of 
socRiim, zinc, and lead, are in proportions not very remote from 

* The amalgam of iron obtained in one experiment was a white friable solid of a 
lustre between silver and iron : the mercury being driven off by heat, tlie iron took foe, 
glowed like a‘lfvc coal till reduced to the atate of black oxide^ soluble in muriatic 
aci^ having all its characfisri. 
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1,600,000; 700,000; and 1000; or 1600, 700, and 1. The 
effect being purely mechanical, even the intensity of the motive 
forces exerted on a molecule of one of these metals could be 
determined, did we know the law of its action — but at least, in 
our ignorance of this, we are sure that it must be incomparably 
superior to gravity. A mtiss of mercury an inch in diameter 

alloyed with weiglit of zinc, revolved with a motion so 

rapid as to complete the transfer of particles floating in the liquid 
in less than a second across its surtace. Now, even if we were 
to take the supposition of a uniform acceleration of the motion 
of a molecule from one end to the other of this transfer, the 
intensity of gravity being taken at unity, that of the force 
accelerating ea(di particle of the alloy would amount to 

- lalui = and each particle of zinc being 

loaded w'lth 100, ()()() times its wei”;ht of inert matter, the inten- 
sity of the force, acting on its molecules, cannot possibly be so 
little as f)2l times their gravity. But it is in all probability 
immensely greater. So far from being uniformly accelerated 
along their whole course, the molecules, if narrowly watched, 
will bcji^vidently seen to move with less and less velocity as they 
recede from their point of radiation ; and it is assummg little to 
suppose their velocity at a hundredth of an inch from this point 
double of their mean velocity with wliich they traverse the 
diameter. To produce this eftect, the force muvSt (if supposed to 
act uniformly through this small space) be increased 100 fold, 
or to an intensity upwards of 50, 0(^0 times that ofgravity. Such 
considerations tend, if 1 mistake not, greatly to enlarge our 
view's of nature, and to prepare us for the admission of the most 
extravagant uumcrical conclusions respectirig bodies less within 
the reach of ouf senses. That such minute pro|)ortions of 
extraneous matter should be found capable of communicating 
sensible mechanical motions, and properties of a definite 
character, to the body they are mixed witli, is perhaps the most 
extraordinary fact that has jet appeared in chemistry. When 
we see energies so intense exerted by the ordinary forms of 
matter, we may very reasonably ask, what evidence we have 
for the imponderability of any of those powerful agents to which 
so large a part of the activity of material bodies seems to be 
owing { 

40. I w^as anxious to examine whelber similar motions w^ould 
be produced in other metals than mercury and its alloys, when 
in fusion. The foregoing experiments, indeed, leave little i^om 
to doubt their capabilily to do so ; but the nature of the case 
throws great diflicultics in the way of direct experiment. I have 
been successful hitherto only in the case of the ^fusible alloy of 
lead, tin, and bismuth, no mercury being pr^senf * This^ with a 



280 Mr, Herschel on certain Motions produced*in Fluid [Oct. 

little management, may be preserved tolerably clean of film and 
air bubbles, when kept in fusion under a boiling solution of 
sugar, acidulated with phosphoric acid, in which case the same 
circulation takes place as in the case of mercury, viz. from the 
negative to the positive pole. When solution of sugar alone 
however was used, the influence of the tin and lead became 
sensible, the jjrodoniinanl radiation being from the positive pole ; 
a feeble counter-current being, however, observed from the 
negative. 

41. The contact of the positive pole, in like manner, commu- 
nicates peculiar properties to mercury, but less strongly marked, 
and which appear to depend, in part, on the film of oxide formed 
on its surface, and partly on an absorption of oxygen by the 
metal itself; a thing rendered not improbable by the analogy of 
silver and other metals, which, wdien fused in contact with air, 
absorb oxygen without losing their metallic appearance. The 
facts I have observed aie chiefly these : 

42. Equal quantities of mercury were electrified for equal 
limes in two separate capsules, under similar solutions of carbo- 
nate of soda, one in contact wiih the negative wire, and the 
other with the posili\e. On mixing them together, the mercury 
was acted on as if pure, and showed no signs of , containing 
sodium, lleie, the rner<‘ury in contact with the positive pole 
had acquired a virtue capable ot* counteracting tlie eflect oi a 
considerabhi impregnation ol* sodium, which, had it not been 
counteracted, could not fail to be violent. 

43. When mercury is kept in contact with the ])Osilive pole, 
the surface contracts a film of oxide of more or less considerable 
thickness. Now, break not only the contact, but the circuit. 
The mercury will be (pule still ; but tiie moment it is touched 
with a clean metallic wire (not electrified), tlie oxide disu[)pear.s 
rapidly at the point of contact, as if absorbed, and the remainder 
rushes in on all sides to supply its place, producing a system of 
current in the surface ludiaUng towards the wire. It is not 
indifl’erent with wliat metal the contact is made; potassium, 
sodium, barium, tin, and zinc, are those which produce the most 
violent action, the surface brightening instantly with a kind of 
fiasli like the bnnulishiiig of uudted silver, tin being in ibis 
respect superior to zinc. The elfect ol‘ iron is purity consider- 
able, that of cojiper less so, and of antimony and platina, none 
at all neither had phosphorus any eflect. 

44. The effect, therefore, depends on the oxidability and 
amalgamating property’jointly ; and this points out the viodm 
oper^ndi. An amalgamation takes place at the point of contact, 
and this brings the oxidable metal into chemical contact with the 
oxide immediately around that point, which is instantly reduced. 
The motion of the surface is, however, doubtless an electric 
eTOCf, for W'h*e^i mercury, not recently electrified is touched, 
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under acids, &c. with metallic wires, the effects are not the same. 
The contact of copper, ibr instance, produces an immediate, 
and even strong radiating current />*om the point of contact 
instead of to it, and tliis ceases the moment the contact becomes 
perfect by aumlgarnation, and cannot be renewed but by cutting 
otf the nnnilguinated end, ‘.fnd making afresh contact. 

4/). AVhen meicnry is eKctiitied in contact with the posi- 
tive p<de under metallic^ solutions (nitrate of copper for 

insttiiice), and the circuit broken, removing both wires, the 
current continues feebly for some time after the electric power 
is witiidrawLi, in the same direction, viz, from the point {z) 
opposite to the negative j)ole. By d( grees, it grows more 
forcible, and a film formed during the elec^trisation is swept 
along to the point (c) opposite the former position of the positive 
wire, where it accumulates, leaving at length, the portuin of the 
surface at c (piite bright. 7\s soon as this happens, the, currents 
increase coiisiderablv in strength, uiul radiate with great violence 
from the point z. This spontaneous action continues often for 
a lung while. If the negative pole be made to act in succession, 
opposite to two points z, of t)ie menuiiy, and be then quickly 
withdrawn and i.he ciicuit bioken, both these points become 
ceiitr<‘s, from winch spoutaiievin^ currents radiate Minultaneonsly 
111 all directions. If the negative, pole be made to act vertical'y 
over a large lint smface, when the circuit is broken, a vioU nt 
spontaneous ladratiuu emanates liom the point nmnediately 
below the [dace wluue it. was situaU'd. 

4(). If the wires be only wiihdiavvii so as to complete the 
circuit in the licpiid, the film formed dining the contact of the 
jiositive pole is swept to tlie point r, opposite that pole; and a 
violent eurrent is established, radiating from to c. If this be 
suHered to cmitmue st»me time, and the circuit be then bioken, 
the motion coiUmues as if the electiicity still j^assf d ; but if the 
mercury be anitateil, so as to l*r(‘ak th<‘ crust colU'cted ate, the 
regularity oi the motiim is distinbed : the smlace ot tlie rnercuiy 
is throw'u info a kind of Hltratioiq owing to an immense number 
of minute and very rapid vorliees ; and it is not till after some 
time that a regular and unifoiiii direction of the currents is 
re-established. 

47. These plienoniena demonstrate the existence of a system 
of currents radiating towards every molecule of the crust on the 
surface. In consequence of this, so long as the latter is broken 
up into small portions and distributed over the whole surface, 
the currents are irregular and undecided j but as soon as these 
portions be gin to be swept together and collected, they asuiiume 
a uniform direction, viz. towards that ])art where, from contact 
of the vessel or other cause, they meet with no counter currents 
to oppore them. In what manner the crust acts js however sfi]! 
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n little obscure : in all probability it forms a Voltaic combination 
with the mercury and the liquid. 

48. In reasoning upon the facts detailed in this Paper, we 
have to consider, as probably materially influencing the results, 
first, the vast difference of conducting power between the metallic 
bodies set in motion, and the liquid under which they are 
immersed. This is not unlikely to enter as one of the essential 
conditions of the phenomenon, especially as it appears to result 
from all the experiments, that the peculiar action, whatever it 
be, by which the currents are produced, is exerted only at the 
common surl’ace of the fluids. I have never been able to pro- 
duce the least trace of such currents without the presence of a 
fluid metal. This leads us to conclude that a second essential 
condition is a perfect immiscibility of the conducting fluids, so 
as to render the transition from one to the other quite sudden. 
Besides these, a third essential condition is to be found in a 
certain chemical, or electrical relation In tween them. Under 
these conditions, it is by no means impossible, that the pheno- 
mena may admit of complete explanation froiii what we already 
know^ of the passage of electricity through conductors, and the 
high attractive and repulsive jiovvcrs oftlie positive and negative 
electricities hiicr It is \ery possible, for instance, that a 
highly efectro-positive body, as potassium, present in the mer- 
cury, may have its natural electric state exalted by its vicinity 
to the positive pole ; and, being thus repelled, may take the 
only course the lesi.stance of the rnetal on the one hand, and 
attraction of cohesion on the other, will permit; viz. along the 
surface, to recede from the positive pole. It niajf even act as a 
carrier of positive electricity, which adhere to it too strongly 
to be transmitted tijrougii the mercury (winch, though a good, 
is far from a perfect conductor ;) and when arrived at the oppo- 
site side of the globule, may there, by the influence of the 
opposite pole, lose its exalted electrical slate. This explanation 
tallies with that of other phamomena which have been attributed 
to a similar cause ; 1 iiieau the tendencies observed in the 
vapours of electro-positive and electro-negative bodies to con- 
ductors electrified oppositely, which Mr. Brandti has described 
in a Bakerian Lecture formerly read to this Society. Yet it must 
not be concealed that this explanation is beset with difficulties, 
and that the mode of action of the less-conducting medium in it 
is far from clear; it docs not even appear why such a medium is 
at all necessary, unless we conceive it to retard, or otherwise 
modify the electric cui;rent, in its passage through it, and dispose 
it thereby to ready combination with the metallic molecules. 

49. Another course is doubtless open to us, which is to con- 
sider the action which takes place at the common surface of two 
unequally cou(i,ucting media, as one, 5m« generis, and to depend 
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on a new power of the electric current of a nature, bearing 
some analogy to the magnetic action, or possibly resulting from 
it; but this in the present state of our investigation would be 
too bold an hypothesis, especially as it is also a very vague one. 

60. But whatever conclusions we may form, the pbamomena 
are certainly interesting, a*nd promise to afford abundant matter 
for future research. Meanwhile, it is not improbable tliat many 
phaenomena of minute intestine motions usually attributed to 
capillary attraction, generation of heat, or other causes, may be 
referrible to siniilar causes. One 1 cannot forbear to mention, 
from the striking external resemblance of the effect to some of 
those described in this Paper. 1 mean the motions described 
by M. Amici in the sap of the chara, as originating in certain 
rows of globules disposed in the direction of the stream. The 
motion of the fluid in tiie vicinity of these globules has been 
attributed by M. Amici himself to electricity developed in some 
unknown manner by them, and is so similar to what takes |)lace 
when a stream of electricity is made to ])ass over a row of minute 
globules of mercury under a condacting medium, that one has 
ditliculty not to presume an analogy in the causes. 

Slou^rh^Jun. 6, I82t. " J. F. W. HeKSCHEL. 


NOTE. 

51. Since writing the above, Mr. Faraday has been so good 
as to show me a Paper, publiNhed by M. Scrrulas, in the Journal 
de Physique for 1821 (vul. 9d), in which are related one or two 
of the appearances described in this Lecture, and other very 
curious ones referrible to tlie same causes (though not apparently 
regarded by him as being so). As the pha^nomena themselves 
are interesting, and the theory of them adopted by him is (as I 
slnj^ easily show) insufficient, 1 shall be pardoned for extracting 
the whole passage from his Memoir; regretting at the same 
time not having been able to find a former Paper on the subject, 
mentioned by him, in which his explanation is given at full 
length. 

62. The phteiiomena in question relate to the singular gyra- 
tory motions assumed by alloys of potassium when floated in 
small fragments on mercury under water. After noticing those 
of the alloy of bismuth, which he describes as particularly forci- 
ble and lasting, he goes on to say, 

53. Ne seroit-il pas interessant d'etudicr Taction electrique 

qui se manifeste dans cette circonstance pendant Toxidation du 
potassium.” — Elle me semble digne d'atteiition pour sa liaison 
avec la decomposition de Teau dont elle depend unique- 
ment. * # # * 

54. La pellicule legere qui se forme dans cas n*est que 
Je bismuth divise provenant de Talliage reteriant entre sea mole- 
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cules des bulles crhydroj^ene extrcmement fines. Cette pellicule, 
comme je Tai dit, est atliree avec une grand promptitude par 
les substances metalliques niises en contact avec le mercure sur 
lequel les fragmens d’alliage sont en mouvement. 

55. J’ai dll considerer cette pellxule comme jouissant de 
1 electricite positive, attendu qu’elte se porte vivement vers 
Textremite negative d'une cuve en activite, et quelle est an 
coiitraire puissaniment rcpoussee par le pole positif. ISi les 
deux conducteurs toiichont senleiiient I’eau du bam, ruttractioii 
et la repulsion out lien dans le sens iiidiqiic. Lillet est encore 
le ineme si run des fils touche le mercure, et Tautre 1 eau. La 
pellicule se fixe au pole nogatif d’ou elle est chasse avec force 
par Tapproche du pole oppose. Ellc s'ecartc, et Tbydrogenede 
Lean decomposee se degage sur ses bords qui dans ce cas font 
partie du conduct eur et le terininent. Si les deux tils plongent 
dans le mercure il est bien entendu quhl ne se nianifestc plus 
rien. 

51). Qiiaiid, au lieu d’eau simple, le bain de mercure est 
convert d’une dissoluticui pen chargee du chlorure de sodipm, 
le tournoienieiit des fragmens est plus lent, l/hydrogene pro- 
duit se trouve engage ct retenu presqu’entierement [)ar la pelli- 
cule du bismuth; Teau eii devient nehuleuse. A I'instant oii 
roil a plonge dans le bain uiie tige nielallitjue, on remarque 
autour de celle~ci uii fremissement ; les mouveniens cessent et 
sent arretes tant que la tige rest plongeti ; elle fixe la pellicule 
dans toute rctendue du ham ; les fragmens d alliage y sont 
empnsunnes; inais aussitot que la tig(‘ est reliiee, rejfhtre 
d^hi/thvgcfic t'caiie la pellicule^ ct les taoarcaicas reconunenvoit, 

57. Un til plonge sur un point quelconque d’un bain ou 
tournoie ralliage, ineiue dans uu endroit cloigne de ce tournuie- 
iiieiit, la partie plongee de ce til se couvre en pen de temps 
d’une multitude des Indies d’bydrogeue. No j)ourroit-oii pas 
encore d’apres cette observation, (jui prouve qae toute la surf ace 
du bain est parcourac d> hydrogene^ ne pourroit-on pas trouver 
dans remission rapidc et abondante de ce gas la cause de I’eicc- 
tricite, quaud on considere que bair atniosplieiique dirige av('<i 
une soiifflet sur un carreau de veire doiuie a ce* carreaii I’clectu- 
cite vitree ; ou bicn cette etlluve d'hydrogenc (pii j)ousse vivc* 
ment sur le mercure les molecules de bismuth non arnalgame, 
qui les reunit sous forme de pellicule, produit entre les deux 
metaux un frottement qui devcloppe cette clcctricitc,’’ 

58. From these passages it seems natural to collect, that ]\1 . 
Serrulas conceives, 1st, the production, motion, &c. of the 
pellicle on the surface to originate in the actual mechanical 
impulse of streams of hydrogenous matter {efjlLive d'hydrogenc), 
radiated in all directions from the potassium in the moment of 
its oxidation. ^That, 2ndly, this bodily radiation of hydrogen is 
propagated along ^the surface to any distance. That, ordly, 
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the hydrogen disengaged in bubbles from a metallic wire 
plunged into the mercury is this actual radiant hydrogen, con- 
veyed and collected on its surface from all parts of the mercury. 
That, 4thly, the friction of the hydrogen so radiated produces 
the electricity, and not the electricity the hydrogen. And, 
lastly, that the gyration ofthe fragments themselves is a conse- 
quence of the re-action of the hydrogen they dart out during 
their oxidation by the water. 

59. All these phienomena, however, are much better accounted 
for on the principle's of this Lecture, from a knowledge of the 
properties conferred on mercury by alloying it with potassium ; 
but, first, it is necessary to premise, that the mere contact of a 
metvil capable of amalgamating, even for an instant, communi- 
cates its peculiar properties, almost in the moment of contact, to 
the whole mass. The experiments in Art. 33, abundantly prove 
this ; and it may be readily shown also by the following. Let a 
quantity of mercury be jilaced in a vessel of muriatic acid ; no 
action takes jilace ; but if touched with a zinc wire it presently 
becymes covered \vith bubbks, copiously disengaged from every 
part of the Miifaee. 

(jO. In tlii^ eircumsUiiKU's of M. Serrulas\s experiments, it is 
therefore obvioii." that his mercury must have been always sen- 
sibly iinjiregnuted with potassmin and the supernatant liquid, a 
solution of potash ; and that it was so, is proved by the effects 
of the electric, current, which agree precisely with those I have 
stated, as being always produced in such circumstances (Arti- 
cles LS, 2K) ; but th(‘ cause assigned to these effects by Mr. S. 
viz. the eb'ctro-positiv e energy of the pellicle, is proved not to be 
the rt'al (»ne by the simple fact, that the violence of the motion is 
always juoporlional to the cleanliness of the surface, and Is 
greaie.^t when there is no pellicle at all; besides which the 
pelheie heie coiisisled of metallic bismuth, a substance incapable 
of jiroducing any such effect as shown in Art. 38. 

()1. 'fhe gyiatioii of tiie fragments is produced as follows: a 
stroiur A^oliaic excitement takes place at the point of contact of 
two metals so different as mercury and potassium. The mercury 
heeoiiK's strongly positive, and the floating fragments negative, 
Thf* circuit is compieted by the alkaline liquid ; and the mercury, 
being alloyed witli a portion of potassium, and being itself the 
j)Ositive pole f)f the combination, we have here the case of 
Art. 2 I ; and the result, as stated by M. Serrulas, is precisely as 
in that experimenr, the currents radiating from the point of 
iuiinersiou. These once jirodnced, drive before them the frag- 
ment in which they originate, in the direction in whicjji it 
exposes the greatest surihee to their action. 

02. The attraction of the pellicle to a metallic rod plunged 
into the mercury is also a direct consequence of the alloy of 
])otassium present in the mercury, as is also jhe disengagement 
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of gas from the wire. It is, in fact, precisely the experiment 
described in Art. 25, and has nothing whatever to do either with 
the floating fragments, or with any hydrogen they may be dis- 
charging at the time, farther than that iheir contact serves to 
furnish potassium to the mercury. 

63. It is needless, therefore, to push this examination further, 
as all the phenomena observed by Mr. S. are only particular 
cases of those I have described. With regard to the radiant 
hydrogen producing currents by its impulse, I would ask how it 
happens that currents are produced (when the positive pole is 
placed in contact), while a thick and tough coat of oxide 
covers the w hole surface ; and, one would thiuK, must eflectually 
defend it from tlm action of the hydrogen. Yet we have seen, 
in Art. 1<S, that the cinrents continue their course under this 
crust; and it will hardly he contended, that the hydrogen finds 
a passage between the oxide and the metal. 

London^ Jan* J. F. W. H. 


Article XII. 

Nilric lather. By Mr. Whipple. 

(To the Editors of the Aiumhof VhUosophy) 
GENTLEMEN, Elaboiutouf^ London.^ Sept* 17, 1824. 

Since to give my opinion on the directions given by Dr. Ere 
in his CheiiiK'al Dictionary, foi conducting a retort distillation 
of nitric ether, would l)e yAavxa ei: A5>jvac I shall feel 

obliged if favoured with an insertion of the following question : 

I'vhether the direciions for the manai^cment of a glass retort in 
forming nitric ether j be correctly slated in JJr* fJre's Chemical 
Dictionary 't 

1 remain, Gentlemen, your most obedient servant, 

G. WlUPPLE. 


Article XIII. 

Astronomical Observations^ 1824. 

By Col. Beaufoy, FRS. 

Bushey Heathy mar Slanmore. 

Latitude 51® 37' 44*tS" North, Longitude West in time 1' 20*93", 


Occultations of stars by the mooii. 


Bept. 4 . Immersion of a small star 1 9‘' 10^ 54*0 > 

Bept* 15« Imm^sionofAsmaUstar.. S 2B 46*2$ 


Siderial Time* 



Mr* Powell on Solar Light and Heat. 


im.} 


m 


Article XIV. 

Remarks on Solar Light and Heat. By B. Powell, MA. FRS, 

(46.) I concluded a former portion of these inquiries with 
some remarks on the small development of a heating effect 
w^hich is^ observable exterior to the cone of light formed by a 
lens, llie investigation of its nature upi)earing to me a topic 
of considerable intei est as bearing upon many other parts of the 
science o( liglit and heat, J have been led to try several experi- 
ments upon tlic sul)jcct. The results of these trials in which 
the circumstances and conditions of the case have been varied 
in several diflerent ways, 1 here propose to give in a tabular 
form, and to introduce tl}em by a few remarks on the nature 
and object of tlie experiments, as well as on the sort of conclu- 
sion, which can safely be deduced IVom them. 

(47.) The existence of tlie effect in qufsliou being admitted, 
two*suppositions obviously jnesent themselves as to its natuie. 
It may be attributed to certain rays of light lefracted to a posi- 
tion beyond the |)iincipal body of rays which go to form the 
focus. TlK.3i', may be rendered invisible or nearly so from the 
proximity of other rays (»f infinitely superior intensity. And 
thus the phenomenon may be nothing more than simply the 
ordinary heating effect of these rays displayed on the black 
bulb of the instrument. Again, it may be supposed (which 
seems to have been the idea of tlie first observer of this and 
kindred phenomena), that it is owing to some sort of radiant 
heat. Fioin Ins analogical view of the subject, it would have 
followed that these were rays of a peculiar kind diHerent from 
those of teirestrial heat, and exhibited as existing in a separate 
state from l!ie rt'st of the solar ravs by the refractive powers of 
the lens ; rays in fact of a sort of intermediate character between 
light and corniiioii Invat. If, however, because w(i cannot 
the rays producing this effect we should think it necessary to 
iubu’ that they must be rays of simple heat, or if we had any 
better expciiuiental leatams for such a conclusion, still itwould 
not, I conceive', be at all necessary to siipj)ose anything pecu- 
liar in their nature, onhat they were really an emanation entirely 
sill generis ; for tliere w ould still be no proof whatever that they 
had passed through the tinck glass of the lens in the form of 
rays of simple heat. It is obvious that wje may, in all respects, 
as well suppose tliern to have originated, or have been separated 
in some way from the deflected rays of light after their pas^ge 
through the lens ; and it w ould seem that such a supposition is 
the more incumbent on us, when we adnlit w^hat has, 1 conceive, 
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been above sufficiently proved, the noii-exif=tence of any rays of 
heat (at least in a free and separate state) in the solar beam. 

(48.) It is obvious that by several different applications of the 
differential thermometer, we may examine the validity of such 
views, and decisively ascertain wdietlier this heating power is of 
such a nature as to uffect the bulb of black glass alone, or also 
to produce some effect on the plain one, wdiich is equally absorp- 
tive for simple heat. With this view several of the following 
experiments w^ere tried. In Experiments, Nos. 1, 2, and 3, 1 
observed the eflect which would arise when each of the bulbs 
was respectively placed just vvithour the rays, as compared with 
the indication when they were both equally exposed, by having 
the focus thrown between them (llu y being at nearly 0*76 inch 
distance), and when both away fi( m the lays at an equal dist- 
ance under the shadow' of an opaqiu- screen which surrounded 
the lens on all sides. In tins disposiiion of ihiugs, it is evident 
that if the effect were due to ^inq)le radiant heat, the indication 
when the focus was between the bulbs, >,lu)uld iK)t differ from 
that displayed whi ii tliey weie at a (lislaucc*. Again the effect 
when tlie plain bulb was nearest should have been as much below 
the point at which the instrument stood when away, as the effect 
with the black bulb nearest was a]>ove it. 

(49.) The first of these conditions took place only in Exp. 3 ; 
a difference is perceptible in 1, 2,4,6, 0, and 7. 

The second is observed in some degree in Nos. 4, (>, 7, though 
not to the extent which tiu' supposition would require; it is, 
however, comjiletely fthown in No. 12. An ijfiect on the plain 
bulb is shown in Nos. 1, 2, and (s as well as subsequently in 
No. 16. llie ctl'ect also vAien the locus was between the bulbs 
is in general greater than on tin? black bulb when the other was 
at a greater distance. 

Thus far then vve can only conclude, that though simple heat 
may be in action, it is not tlic sole cause of tlu‘ effect : light 
unquestionably contributes to it. The aperture of the lens was 
varied in the two s(*ts of expeiimeiils. This does not seem to 
have at all altered the effect, yet it must have altered any effect 
which Avas immediately dependent on the* convergence of the 
rays. 

From .some other trials 1 was convinced that the light of the 
focus reflected in different w ays from the inner suilace of the 
glass case affected I lie results. Hence Exp. (i and 7 were tried 
without the case ; but the effects were still nearly the same rela- 
tively to each other, ^ the total intensity of each being of course 
diic^inislied. 

(60.) In prosecuting the inquiry, my next idea was to present 
a surface absorptive for simple lieat, but only covering tne bulb 
in part in ord^er that the increased radiation might not counter- 
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balance the effect. This was done in Exp. 8, 9, and 10^ upon 
the bulb before plain, by attaching to it a small piece of light- 
brown silk. In these a decided action was produced on this 
bulb ; whilst an equal one in the contrary direction was displayed 
by the smooth black surface ; but this might be occasioned by 
the greater powder of absorbing light'now acquired by the bulo 
before transparent. In the next experiment, therefore (No. 11), 
I attached a similar jiiece of silk to the black bulb; the effect, if 
merely due to light, ought by this means to have been consider- 
ably diminished ; but it is evident on inspection that it was quite 
equal to that on the plain black surface. Some additional 
effect of simple heat must, therefore, have made up for the dimi- 
nution which must have been occasioned by the decreased 
absorption of light. 

Exp. 12 was tried immediately after No. 11, and shows more 
decidedly that the alteration of the aperture makes no difference 
in the effect. It would seem then (since with a diminished 
aperture the total number of rays is less), to increase with the 
uiora accurate convergence, instead of being diminished, as it 
would be if owing to the straggling rays of light, or to less 
refrangible rays of heat. 

(51.) According to the view' of the phenomena before adverted 
t<*, an exterior and invisible heat accompanying the concentra- 
tion of light by a lens tvas considered as analogous to the sepa- 
ration of peculiar invisible heating rays beyond the red end of 
the prismatic spectrum. It w ould, however, admit of consider- 
able fjuestion, whether the distance from the rays at which the 
former effect is perceptible is not much greater compared with 
space occupied by the coloured edges of the section of the cone, 
than w ould be at all proporti.mal to the distance of the exterior 
heat in tlie otlier case beyond the visible boundary of the red 
rays. If, again, accordiiijx to the experimental authority on 
which both tacts were originally brought forward, the exterior 
etFect in the one case is the maximum, ought there not to be 
some analogous result in the other ? It might, perhaps, from the 
difference of circumsiaiices, be impossible to ascertain this satis- 
factorily ; but if only the smallest portion of the exterior red 
fringe of the cone lie made to glance upon the surface of the 
bulb, the effect is enormous compared with the greatest indica- 
tion while any sensible space intervenes betw^een the bulb and 
the light. These considerations led me to the idea of compar- 
ing the exterior effect with a common simple lens, and a com- 
pound achromatic one of the same aperturo. This would show 
whether it were owing to any thing connected with the disper- 
sion or different refrangibility of the coloured rays ; if so, the 
effect with an achromatic lens would be altogether or nearly 
imperceptible The lenses I employed were a small achromatic 
one made by Dolland, of about one inch aperkrre, and 7*5 focal 
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length : this was compared with a simple lens of about the 
same focal length, having its aperture diminished by a diaphragm 
to the same size, and at its central part about the same thick- 
pess as the compound one. The results of this comparison are 
given in Exper. 13 and 14; and it is there, I conceive, quite 
clear, that the exterior effect is as as possible equal in botti 

cases. Hence, 1 think, I am warranted in concluding, to what- 
ever sort of rays the phenomena is owing, the principal part of 
them at least are not of the same kind, or subject to the same 
affections and modifications, as those refracted by the lenses. 

(52.) Having by me a smaller instrument of the same kind, I 
thought it worth while, for the sake of comparison, to make a 
few observations with it. This instrument is of the ^‘portable’' 
description, having its plain bulb in a line under the other. The 
apparently less indications in Rxp. 15 and 16 arise only from the 
two instruments not being adjusted to the same point as the 
zero. In these results, as J before observed, tlie action on the 
plain bulb is, perhaps, more conspicuous than in any former 
instances. 

(53.) 1 was extremely desirous of trying tlie relations of this 
heating power to transparency in screens. This, in some mea- 
sure, might have been ascertained by means of the small instru- 
ment when in its glass (‘,ase as compared with the eHect when 
the case was removed ; but 1 have not given any of these results, 
as I found it extremely difficult to pass the rays into the small 
cylindrical case of this insirument without producing reflections 
from its inner surface which totally interfered with the results. 
In some instances, as in No. 16 compared with No. 15, the effect 
on the blackened bulb was as great v/ithout the case as with it. 
This seems to be in favour of the non-transmissibility of the 
effect through glass, because, in the absence of the case, it 
ought to have lieen very considerably less. To attempt the 
application of plates of glass as screens in cases of so delicate a 
nature, and when the screen must almost touch the bulb, 
appeared quite impracticable on account of the cooling effect of 
tlie glass, in this respect 1 must be content to leave the inves- 
tigation imperfect. It is, however, most probable, that with 
large and powerful lenses the effect might be sufficiently great 
to admit of some application of this kind. As well in respect 
to this point as to others, I am willing to confess the imperfec- 
tions ol’ the present inquiry. 1 lake this opportunity, therefore, 
of saying, that 1 should feel the greatest interest in hearing that 
a similar train of investigation had been carried on by those who 
maPj be possessed of large lenses, or may be able to devise more 
accurate and satisfactory methods of operating. 

(54.) From this series of experiments, in its present state I 
bhall not att^iipt to draw any general or theoretical inference^f 
bat shall content myself with remarking, that so far as these 
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results are thon^t sufficient, they may be considered as coun- 
tenancing the idea that the effects in question, though they may 
be partly owing to rays of light either refracted beyond the main 
body of the rays, or even of a more adventitious character, are 
vet also, in part at h'ast, owing to some radiation of simple heat 
"which seems to accompany the luminous rays in their course, 
and to extend to a short distance from them, so as to form a 
sort of exterior conical surface to that formed by the rays of 
light. This we seem to recognise in the greater effect produced 
on the more absorptive coating ; but as to the characteristic of 
its being capable or not of permeating glass, we can infer 
nothing decisively. 1 have already observed that we cannot at 
all assume that any such rays passed through the lens in their 
present state. VVe should, theurdbrc, by analogy, be rather 
inclined to the supposition that they take their origin in some 
way from the circumstance of the concent lation of the lumi- 
nous rays ; as from the experiment with the achromatic lens it 
seems altogether disproved that the dispersion of coloured rays 
at the.edge can he connected with this phenomenon. 

(55.) 1 now proceed to the details of the experiments and 
before giving tliose above referred to, 1 may be permitted to 
mention a few which 1 tried at an earliiT period. 

A first trial was performed with a conmioii thermometer; it 
was, in the first instance, coaled with Indian ink; afterwards 
the paint was thickened with powdered charcoal. The following 
are the results : — 


Centigrade degrees risen 

1 Indian ink. 

Ditto with powdered charcoal. 

in one uiinute. 

Exp. 1. 

Exp. 

1 inch outside of lumi- 
nous cone i 



‘i-50 

Away from the rays.i 
Under the shadow of 
the lens ' 

|o 

1-5'^ 

1° 


The following are also some results which 1 formerly obtained 
with a differential thermometer; the coating of black silk did 
not completely cover ilie bulb. 'J’lie indications ditier from the 
subsequent expeiimeiits owing to the liquor being difierently 
adjusted. 
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Bulb coated with black silk. 


j inch outside. ........ 10® 

i inch S 

inch T' 

1 inch, and nearer lens. 5 


Bulb painted witli Indian ink. 


^ inch 

1 inch, near lens. 

(56.) I now proceed to tlic later series of experiments : — 

Lens, focal distance 7*5 inches. Aperture reduced to 1 inch. Distance from lens 
I *5 inches. Bulb just without the cone of rays. 


I'^xp. Focus thrown he- Both bulbs away, Black bulb nearest 
tween the bulbs. and under shadow. the rays. 


Plain bulb 
nearest. 


1 

,53 5> 

50 

40 50 

46 . 45 

o 

52 

45 46 

44 45 

41 42 

:i 

14 45 

44 

47 

44 


4 1 

4« 

Aperture 3*5 inches. 

1 43 44 ( 4S 47 

1 43 42 

I 

50 

1 15 1 51 

4_5_ 


No case. 


6 

45 44 

.35 

34 I 

42 

1 32 

33 

7 

44 

31 

33 1 

.38 37 

1 31 

32 



No case. Aperture 3*5 incli. 





Other )n 


Both bulbs away. 

Black nearest. 

part 



silk. 

8 , 

25 

27 

22 

9 I 

26 

27 

20 17 

10 

,30 

i 31 .30 

18 



In case. 



Both bulbs away. 

Black bulb nearest. 

Black, partly coated with 
brown silk. 

U 

37 35 ' 

.39 40 41 

40 42 



Aperture 1 inch. 



Botbebulbs away. 

Black bulb nearest. 

Plain bulb nearest. 

12 

.36 :<4 

30 40 38 

32 
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Simple lens. Aperture I inch. Focal distance 7*5 inch. 


£xp. 

Bulb. 

Distance from nya. 

Indication. 

) 

Black bulb nearest. 

Just without. 

49 47 48 

13 V 


Inch. 0 85 

48 47 

) 

Opposite focus. 

Jnch. 1-5 

37 38 


Achromatic lens. Aperture 1 inch. Focus distance 7*5 inches. 


14 

Ditto. 

Just without. 

50 



Inch 0*25 

48 45 



Inch 1‘5 

40 39 



Away, but under shadow 

38 


Small instrument. Bulb painted witli Indian ink. 

In case. j No case. 

1 5 J ust withou t the focus. 10 12 

Away under sha dow. 4 

No case. 

iVway. Focus near black bulb. Focus near plain bulb, 

10 2 H 0 10 

ll. was with tliisinstrumoiit that the experiments in the former 
pa])pr were iiiiide. Auo-. Art. 1, §44.)* 

Ill eoiu'hisidu I will merely .say, that still admitting a con.si- 
derahh* degree of uncertainty to hang over this subject, 1 shall 
endeavour to prosecute the further examination of it whenever 
it may be in my power to vary and extend the experiments. 
Meamvhile 1 beg to repeat my request to those who have lenses 
of large si/.t; to examine the phenomena which they present. 
A delicate common thermometer would be amply sufficient to 
display thi' effects ; and my hope that some experimenter may 
be thus induced to take up the subject, and to extend it also t<.» 
the case of ('oncentration of light by reflection, has been my 
chief motive for publishing these experiments under their present 
imperfections. 

• In the e.xperiraents referred to, an error has crqit in which I trish to correct. For 
• ^ inch without the rays,” rrad inch. 
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Article XV, 

On Semi-decussation of the Optic Nerves. By William Hyde 

Wollaston, MD. VPRS * 

• 

WiiRTiiEK \v€ consider the astonisliing subtlety of that 
medium, which renders visible to us o\)jects existing at the most 
immeasurable distances from us, or that delicately constituted 
organ which, by its general structure, collects the rays of light, 
and by a nice adapt at ion of its parts concentrates their force on. 
the sentient libres of the retina, expanded over its inner surface, 
we can feel no surprise that such great talents should have been 
devoted to investigate the curious jiruperths of the one, or that 
the structure of the other should have been examined with so 
much assiduity. 

The keenness of incjuiry manifested by the cultivators of ana- 
tomy in observing the most minute parts that have escaped the 
notice of tluiir ]>redecessors, shows that any addition to the 
comnion stocked’ our information on this subject will be grati/’y- 
ing to a certain portion of the members ol’ this Society, and 
probably not uninteresting to the Socitdy at large. 

It is not my object, in the present paper, to examine either the 
firsl eflect of the cornea in rendering tlie rays of light conver- 
gent, or the power of the crystalline lens in Jihulb/ bringing; 
them to a focus on the retina. J t is not my intention to investi- 
gate whether the adaptation of the eye to ditfereut distances is 
effected by alteration of the /om of llic lens from its own mus- 
cular structure, or by alteration of its place, from the agency of 
other muscles. Nor do I mean to consider either \X\ki i aval untar y 
motions of the iris dependent on the quantity of light present, 
or that iwlantart/ contraction of it by which we adapt the aper- 
ture of the pupil for distinct vision at diH'erent distances, limiting 
thereby, what in optics is termed the spherical aberration of the 
lens. 

The subject of my inquiry relates solely to the course by 
which iiii])r(‘ssions from images perfectly formed are couVeyeci 
to the sensoriuni, and to that structure and distribution of the 
optic nerves on which the coinmunicatiou of these impressions 
depends. 

Without pretending to detect by manual dexterity as an 
anatomist, the very delicate conlbrmation of the nerves of vision, 
I have been led, by the casual observation of a few instances of 
diseased vision, to draw some inferences respecting the texture 
of that part w hich has been called the decussation of the optic 
nerves, upon which I feel myself warranted to speak with some 
confidence. 

Fr')m the Philosophical Transactions for 1824, Part I. 
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It is well known that in the human brain these nerves, after 
passing forwards to a short distano® from their origin in the 
thalami nervorum opticorum, unite together, and are, to appear- 
ance, completely incorporated ; and that from this point of union 
proceed two nerves, one to the right, the other to the left eye. 

The term decussation was applied to this united portion 
tinder the supposition that, though the fibres do intermix, they 
still continue onward in their original direction, and that those 
from the right side cross over wholly to supply the left eye, 
while the right eye is supplied entirely from fibres arising from 
the left thalamus. 

In this opinion, aiialomists have felt themselves confirmed by 
the result of (heir examination of other animals, and especially 
that of several species offish, in which it is distinctly seen that 
the nerves do actually cross each other as a pair of separate 
cords, lying in contact at their crossing, but without any inter- 
mixture of their fibres. 

In these cases it is most indisputably true, that tlie eye upon 
thej’ight side of the animal does receive ils o|)tic nerve from the 
left si(ie of the brain, w hile that of the left eye conies from the 
right side; but it is not a just inference to suppose the same 
continuity preserved in other animals, where such complete 
separation of the entire nerves is not found. 

On the contrary, I not cuily see reason, from a species of 
blindness which has happened to myself more than once, to 
conclude, that a difierent distribution of nerves takes place in 
us, but 1 think my opinion supported by this evident difference 
of structure in fishes. 

It is now more tlian twenty years since 1 w^ns first affected 
with the peculiar state of vision, to which I allude, in conse- 
quence of violent exercise 1 had taken for two or throe hours 
before. 1 suddenly found that I could see but half the fare of 
a man wluun I met; and it was the same with respect to every 
object 1 looked at. In attempting to read the name Johnson, 
(»ver a door, 1 saw' only son ; the conmienceiiicnt of the 
name being wholly obliterated to my view\ In this instance 
the loss of sight was toward my left, and was the same whether 
I looked v^ith the right eye or the left. This blindness was not 
so complete as to amount to absolute blackness, but was a 
shaded darkness without definite outline. The complaint was 
of short duration, and in about a quarter of an hour might be said 
to be wholly gone, having receded with a gradual motion from 
the centre of vision obliquely upwards toward the left. 

Since this defect arose from over fatigue, a cause common to 
many other nervous affections, 1 saw no reason to appreliend 
any return of it, and it passed away without need of remedy, 
without any farther explanation, and without nijr drawing any 
useful inference from it. 
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It is now about fifteen months since a sttnilar affection oc- 
curred again to myself> without my being able to assign any 
cause whatever, or to connect it with any previous or subsequent 
indisposition. The blindness was first observed, as before, in 
looking at the face of a ]ierson I met, whose lej't eye was to my 
sight obliterated. My blindness was in this instance the reverse 
of the former, being to mif right (instead of the left) of the spot 
to which my eyes were directed ; so that I have no reason to 
suppose it in any manner connected with the former affection. 

The new punctum ccecum was situated alike in both eyes, and 
at an angle of about three degrees from the centre ; for when 
any object w^as viewed at the distance of about five yards, the 
point not seen was about ten inches distant from the point 
actually looked at. 

On this occasion the affection, after having lasted with little 
alteration for about twenty minutes, was removed suddenly and 
entirely by the excitement of agreeable news respecting the safe 
arrival of a friend from a very hazardous enterprise. 

In reflecting upon this subject, a certain arrangement of the 
optic nerves has suggested itself to me, which appears to aff ord 
a very probable interpretation of a set of facts, which are not 
consistent with the generally received hypothesis of the decus- 
sation of the optic nerves. 

Since the corresponding points of the two eyes sympatliise in 
disease, their sympathy is evidently from structuix^, not from 
mere habit of feeling together, as might be inferred, if reference 
W’ere had to the reception of ordinary impressions alone. Any 
two corresponding points must be suj>phed with a pair of fila- 
ments from the same nerve, and the seat of a disease in which 
similar parts of both eyes are affected, must be considered as 
situated at a distance from tlie eyes at some place in the course 
of the nerves where these fllauicnts are still unitixl, and probably 
in one or the other thalamus nervorum o})ticormn. 

It is plain that the cord, which comes finally to eitlier eye 
under the name of optic nerve, must be regarded as consisting 
of two portions, one half from the right thalamus, and tiie other 
from the left thalamus nervorum opticorurn. 

According to this supposition, decussation will take place 
only between the adjacent halves of the two nerves. That por- 
tion of nerve which proceeds from the right thalamus to the 
right side of the right eye, passes to its destination without 
interference ; and in a similar manner the left thalamus will 
supply the left side of the left eye with one part of its fibres, 
whilp the remaining halves of both nerves in passing over to the 
eyes of the opposite sides must intersect each other, either with 
or without intermixture of their fibres. 

Now, if we consider rightly the facts discovered by cornpara* 
tive anatoAy m fishes, we shall find that the crossing of the 
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entire. nerves in them to the opposite eyes, is in perfect conform- 
ity to this view of the arrangeuieuti of the .human optic nerves. 
The relative position of the eyes to each other in the sturgeon, 
is so exactly back to back, on opposite sides of tlie head, that 
they can hardly sec the same object ; they can have no points 
which generally receive tlje same impressionSf as in us ; there 
are no corresponding points of vision requiring to be supplied 
with fibres from the same nerve. The eye which sees to the left 
has its retina solely upon its right side ; and this is supplied 
with an optic nerve arising wholly from the right thalamus ; 
while the left thalamus sends its fibres entirely to the left side of 
the right eye for the perception of objects situated on the right. 
In this animal, an injury to the left ihcilamus might be expected 
to occasion entire blindness of the right eye alone, and want of 
perception of objects placed on that side. In ourselves, a simi- 
lar injury to the left thalamus would occasion blindness (as 
before) to all ol)je(‘.ts situated to our right, owing to insensibility 
of the left half of the retina of both eyes. 

A disorder that has occurred within my own knowledge in the 
cas*e of a friend, seems fully to confirm this reasoning, as far as 
a single instance can be depended upon. After he had sufi'ered 
severe pain in his head fin* some days, about the left temple, and 
toward the buck of left eye, his vision became considerably 
impaired, attended vvitli other symptoms indicating a slight 
compression on the brain. 

It was not till after the lapse of three or four weeks that I saw 
him, and found that, in addition to other afl’ections whicli need 
not heie be emmK rat(‘d, he laboured under a defect of siglit 
similar to tlio>e vvlnch had happened to myself, but more exten- 
sive, and it has iinfortmmtely been far more permanent. In 
tins case tli(‘ blindness was at that time, and still is, entire, 
with leference to all ol)j(*cts situated to the right of his centre 
of view. Fortmialel), the field of his vision is sufficient for 
writing ptidectly. lie sees v.hat he writes, and the pen with 
whicdi he wiites, but not. the band that moves the pen. This 
afi’ec^tiuu is, as far as can be observed, the same in both eyes, 
and consists in an insensibility of the retina on the left side of 
each eye. It s(*eins most probable, that some effusion took 
place at the time <d’ the original pain on that side of the head, 
and has Icl’t a permanent compression on the left thalamus. 
This partial blindness has uow lasted so long without sensible 
amendment, as to make it very doubtful when my friend may 
recover the complete perception of objects on that side of him. 

In reviewing the several pliaiiiomena thdt I have described, we 
find partial blindness occurring at the same time in bolh^yes. 
This sympaLliy from disease is readily explained, on the suppo- 
sition that the parts which sympathise receive their nerves from 
the same source, while the opposite halves of tlfe eyes, which 
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ure not at the same time similarly affected; are supplied from an 
opposite source ; and the inference is immediate; that in com* 
mon vision also the sympathy of corresponding points; which 
teceive similar impressions from the same object, is dependent 
on the arrangement of nerves thus detected by disease. 

We find moreover in the sturgeon r(and it is the same in some 
other fishes); whose eyes can scarcely see the same object at 
once, and have no corresponding points which ordinarily sym-* 
pathise, that tlie two eyes do not receive any nervous fibres 
from the same source ; but one eye receives its nerve wholly 
from one side, and the other from the other side of the brain. 

From the structure of these fish we learn distinctly, that the 
perception of objects toward one side is dependent on nerves 
derived from the opposite side of the brain ; and in the last case 
of diseased vision above related, we find apparent injury to one 
side of the brain, followed by blindness toward the opposite side 
of the point to w hich both eyes are directed. 

A series of evidence in such apparent harmony throughout, 
seems clearly to establish that distribution of nerves 1 have 
endeavoured to describe, which may be called the semUdecussa-i 
tion of the optic nerves. 

On Single Vision with Two Ti/es. 

So long as our consideration of the functions of a pair of 
eyes is confined to the performance ol’ healthy eyes in common 
vision, when we remark that only one impression is made upon 
the miud, though tw'o images are ibnued at the same moment 
on corresponding parts of our two eyes, w'e may rest satisfied in 
ascribing the apparent unity of the impression to habitual sym- 
pathy of the parts, without endeavouring to trace farther the 
origin of that sympathy, or the reason why, in inl’ancy, the eyes 
ever assume one certain direction of correspondence in prefer- 
ence to sejuinting. 

But, when we legard sympathy as arising from structure, and 
dependent on conncMoii of nervous fibres, we therein see a dis- 
tinct origin of that habit, and have presented to us a mani- 
fest cause why infants first begin to give the corresponding dn 
rection to their eyes, and we clearly gain a step in the solution, 
if not a full explanation, of the long agitated question of single 
vision with two eyes. 


It may perhaps to some persons appear surprising, that so 
many as three instances of a disorder which they presume to 
be rare, should have been witnessed by one individual ; but I 
apprehend, on the contrary, this half-blindness to be far more 
Common timn is generally supposed ; and I might with as mdeb 
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re&8<m express surprise at its having so far escaped notice,* 
were I not aware how many facts commonly remain disregarded, 
merely for want of explanation. It is evident that I once, and 
for a long time, overlooked the inference that is to be drawn 
from this affection ; and if the disorder had not happened to 
me a second time, I might never have reconsidered its cause. 

Even since the preceding pages were written, I have met 
with two more cases of this disease. One of my friends has 
been habitually subject to it for ](j or 17 years, whenever his 
stomach is in any considerable degree deranged. In him the 
blindness has been invariably to his right of the centre of vision, 
and, from \\a»it of due consideration, liad been considered as 
temporary insensibility of the right eye; but he is now satisfied 
that this is not really the case, but tliat both eyes have been 
similarly affected with half- blindness. This symptom of his in- 
digestion usually lasts about a quarter of an hour or twenty 
minutes, and then subsides, without leaving any permanent im- 
perfection of sight. 

^ 1 have not seen the subject of the oth case, but I am informed 
that he has had many returns of this affection, generally at- 
tended with head-ach, and always lasting about 20 minutes, 
with very little variation. 


Article XVL 

Expcritnefiifi on the Ana t if sis of some of the A'enfonn Compounds 
of Nitrogen, By William Henry, MD. FI?S. &c. Scc.f 

{('omniunicatcd by the Author.) 

1. The Analysis of if tons Oxide, and Nitrons Gas. 

Tun methods of analyzing nitrous oxide anti nitrous gas, de- 
scribed in the following pages, derive any value they may 
possess, IVoni their enabling us to demonstrate the composition 
of those gaso>, by processes uhicli admit of being more 
qni(ddy executed than tlu' methods already in use, and which, 
at the stunc lime, are capable of affording n'sults a[)proaching 
as nearly to j)eil'ect accuracy, as is consistent with the nature 
of such investigations. The decomposition of nitrous oxiije 
may, indeed, be readily and expeditiously effected, in conse- 
quence of its forming a combustible mixture with hydrogen gas, 

• Richter, in the third volume of his Eleimcnts of Surj^cry, has a chapter on half- 
blindness, and ])art of it relates to what he terin« aiiumrows diniidiata. From one 
instance there i;iven, he seems to have seen some cases similar to tj^e I have 
described; but he has not noticed the corresponding affection of the two eyes, or consi- 
dered the sympathy between them.— (Anfangs-grUnde Der M'undartzeneykunst,vol.m. 
chap. 16, p. ‘178,) 

•p From Vol, IV, New Series, of Memoirs of the Litei;^ axjd Phdosophical So- 
ciety of Manchester. 
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a property discovered by Dr. Priestley, but first applied to the 
purpose of its analysis by Sir H. Davy, in the course of his 
researches into the compounds of nitrogen.^* In the experi- 
ments of that philosopher, the results, approachinp; most nearly 
to precision, were obtained by detonating nitrous oxide with 
rather more than an equal volume of hydrogen, viz. 39 measures 
of the former to 40 of the latter. Both gastvi were in this case 
decomposed ; water w^as produced ; no nitrous acid was formed ; 
and a volume of nitrogen remained, vvliicli always a little ex- 
ceeded that of the nitrous oxide decomposed, viz. in the propor- 
tion of about 41 to 39. 

Ill the repetitions which I have frequently made of this ex- 
periment, a similar excess of the aca ruing nitrogen, over the 
volume of the nitrous oxide cmplovt'd, lias always been ob- 
served, and generally in aiioiit the same ]>rt)]u)i'tion. But ac- 
cording to the law regiilatirg the (OmbinuiiDii of gaseous 
bodies with each other, wliicdi has been dedaeed by M. Gay 
Lussac from a great variety of* exampli's,i all tending to show, 
that gases unite in propoiti^m-. as to volume, uljich are either 
equal, or sini[)le multiples of each other, nitious oxide ought 
to be constituted of exactly one volume of nitrogen and half a 
volume of oxygen condensed into the space of one volume ; and 
those products should result from every careful decomf>osition 
of the gas in question. That they are not correctly oUtained 
by the method which I have just alluded to, apjiears to he 
owdng to souiTos of* inaccuracy, ne(M*s.varily connected with 
that mode of analysis. 1 was induced, therefore, to try various 
other processes, among which there is one that may deserve to 
be made known, since it exhibits, in a very Mimmury way, and 
by a single operation, the quantities of nitrogen and oxygen 
that enter into the constitution of nitrous oxide, with as much 
precision as, I believe, is attainable in the jiresent state of gase- 
ous analysis. This method consists in firiiiir, by tlie electric* 
spark, a mixture of nitrous oxide and carbonic oxide in due 
proportions, llie nitrous oxide, which I cimployed, was ob- 
tained by the careful decomposition of nitrate of ammonia, and 
did not contain in 100 parts more than 3 parts <;f gas unab- 
sorbable by well boiled water. The carbonic, oxide was gc^rie- 
rated from recently ignited chalk and iron filings, and after 
having been washed wuth caustic potash, appeared, from the 
results of its combustion with oxygen, to be contaminated with 
not more than 3 per cent, ot foreign gas, having the properties 
of nitrogen. Some nicety was found to be necessary in adjust- 
ing the ^proportions of the gases to each other, in order to ob- 
tain a perfect decomposition. When an excess of nitrous oxide 


ivy’s Researches, London 1800, p.S86. 
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was used, some free oxj'gen was always detected in the re- 
sidue ; and yet a slight redundancy of nitrous oxide appeared 
to be essential to the perfect combustion of the carbonic oxide. 
After tiring the mixed gases, and removing the carbonic acid 
by liquid potash, 1 next determined the proportion of oxygen 
ill the residue by coinnionly known methods, and considered 
the remainder as nitrogen eas. An example, taken from an 
experiment made with gieat care, will best illustrate the nature 
of the process. 

Carbonic oxide 25 measures = 24*25 pure + 0*75 azote. 
TS'itrous oxide 2(j do. = 25*25 do. +0*75 do. 


51 

52 after combustion. 

‘JS aft(‘r potasli ; found to consist of 0*85 
oxygen + 27*15 nitrogen. 

In this case, the carbonic acid, from 24*25 real carbonic 
oxide was 2-1 measures. 

The nitrogen was by expeiiinent 27*15 


By calee.iiitiou it ought to liavelKeii, 

Tiom the intious oxide 2d 
Do, eaibonic oxide *75 25*75 

Difference 0*40 


Xo person, I ludieve, who is imich experienced in processes 
of this nature, will look for a nearer approach to accuracy, than 
in the u sult.-, of the experiment which has been just described ; 
for the eailjoiiic acid tails ,>hoi‘t by - -- of tlie theoretical 
])i('])()v; ion ; while the nitrogen exceeds tlra.i j)i\q)oition by only 
and the ox\gen bv The exiKaiiiuail wa* several times 
repeated, with approxunatloiis fully as near as the above to 
those which the law* of \o1uiik“^ would re([uiie. 

Vvdien the object in view is solely or eliicily to determine the 
quantity of oxygen in nitrous oxide, there can be no source 
of fallacy in the use of a shglit excess of cai+oiiic oxide. For 
this ])urj)ose 1 made several experiments, which agreed so* 
closely in tlieii results, that it may be suflicieiit to particularize' 
<■'110 of tliein as a specimen of the rest. 

('aibonic oxide 21 measures. , 

ISitroiis oxide 19 do, = 18*4 pure + 0*6 nitrqgen. 


40 

4t) after combustion. 

21*5 aftei [lotash ; contginiiig no free oxygen. 
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fn this case, the carbonic acid was 40 — 21*5 = 18*5, and 
therefore exceeded in volume the theoretical proportion (18^4) 
by only a deviation much within the limits of possible 

errors, arising either from the difficulty of measuring small quan- 
tities, or of ascertaining the purity of nitrous oxide. We 
may, also, from this mode of operaliiig, deduce the quantity of 
nitrogen, which exists as an element of nitrous oxide ; for since 
1 volume of carbonic acid results from the combustion of 1 vo- 
lume of carbonic oxide, the residuary 21*5 measures must have 
contained 21 *— I<S*5 = 2*5 of carbonic oxide and nitrogen in- 
troduced by that gas, + 19 measures of nitrogen disengaged 
from the nitrous oxide. 

The results of the experiments with an excess of carbonic 
oxide suggested to me a ready and coiTC(‘t method of testing 
the nitrous oxide, which had hitherto been a desideratum. The 
only test, before applicable to this ])urpose, was tin; amount, to 
which the gas is absorbed, when agitated with well boiled 
water. But besides the uncertainty wluaiier all the nitrous 
oxide be in tliis case condensed, the proportion of the nnah- 
sorbed residuum is subject to variation, from the (juautity of 
other gases extricated from the water itself, llc^luced to the 
form of a rule, the new method may be stated as follows: Let 
a given volume of nitrous oxide be exploded with a slight ex- 
cess of carbonic oxide of knowm purity; for example, 110 or 
115 measures of the latter to 100 of the former, ixovv as each 
volume of rrtil nitrous oxide gives, under these circumstances, 
an equal volume of carbonic acid, we may iuij)ute whatever 
carbonic acid is deficient of that proportion to the mixture of 
so much nitrogen with the nitrous oxide. H’, for example, 
using an excess of carbonic oxide, there should result, from 
100 measures of nitrous oxide, only 95 of carbonic acid, we 
may safely consider the nitrous oxide to be contaminated with 
5 per cent, of nitrogen gas. A proportion of nitrous gas may, 

1 am aware, be occ/asioiiaily mixed with the nitrous oxide, but 
this may be easily discovered, and previously separated, by so- 
lution of green sulphate of iron. 

Having determined the application of carbonic oxide to the 
analysis of introiis oxide to be so easy and satisfactory, I had 
hoped that the same agent miglit have been employed in the 
analysis of nitrous gas, which, as is well known, does not form 
a combustible mixture wdth simple hydrogen gas.^ i^ut on 
trial, 1 could not, any variation which I made in the propor- 
tions of the two gases, ctbtain a mixture combustible by electri- 
city. had recourse, therefore, to olefiant gas ; but had nearly 
abandoned this method also as impracticable, on tindiifg that 
the mixture could not be set on fire by a spark from the prime 
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conductor of an electrical machine. The discharge, however, 
of a small Leyden jar, through a mixture of nitrous gas and 
olefiant gas, occasioned a vivid combustion, and both gases 
were entirely dtcmnposed. Tlie following experiment may be 
taken as an example : 

Olefiant gas Cr5 

Nitrous gas 4fr5 = 45*1 pure + 1*4 nitrogen. 

.->3 0 

40 fired. 

27 washed with jiotasli. 

In this case 40 — 27 = 13 measures of carbonic acid were 
formed, which are just double the volume of the olefiant gas. 
In the residuary 27 measures, I found 2*7 UKrasurcs of free 
oxygen. But (J*/) measures of olefiant gas require for saturation 
lf)'5 of oxygen, to which, adding the residuary 2*7, we have 
22*2 measures of oxygen by experiment in 4/rl nitrous gas; 
while theory would require 22*05 or about 
actually obtained. Again, the residuary nitrogen was 27 — 2*7 
= 24*3; while from theoiy it sliould have been half the volume 
of the pure nitrous gUvS, viz. 22*55 + the impurity of the latter 
1*4 = 23*f)5, The actual proportion of nitrogen, therefore, ex- 
ceeds the estimated by only > 

It may be stated, then, m general terms, as the results of 
analyzing nitrous oxide and nurous gas by the methods which 
have been described in this paper; 

Ibtly. — That 1 volume of nitrous oxide is decomposed by 
1 volume of carbonic oxide ; and the products are 1 volume 
of carbonic acid and 1 volume of nitrogen. But to convert 

1 volume of carbonic oxide into an equal volume of carbonic 
acid, half a volume of oxygen is required. Therefore 1 vo- 
lume of nitrous oxide must be constituted of 1 volume of 
nitrogen + half a volume of oxygen in the space of 1 volume. 

‘idly. — That 6* volumes of nitrous gas require for perfect 
decomposition 1 volume of olefiant gas, and the gaseous pro*^ 
ducts are 2 volumes of carbonic acid and 3 volumes of nitrogen. 
But to Ibnii 2 volumes of carbonic acid by the combustion of 
carbon, 2 volumes of oxygen are necessary ; and 1 volume of 
oxygen is required to saturate the 2 volumes of hydrogen ex- 
isting in 1 volume of olefiant gas. The results of this experi-* 
ment, therefore, confirm the analysis both of nitrous gas and 
olefiant gas by other methods ; for the former gas must consist 
of equal volumes of nitrogen and oxygeji gases not condensed 
in bulk ; and 1 volume of olefiant gas must be constituted of 

2 volumes of hydrogen + carbon sufficient for forming 2 vo* 
lumea of carbonic acid. 

(To he eeneluied in our next*) 
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Article XVII. 

SCIENTIFIC NOTICES. 

ClIEMlSTtl'Y. 

1. Ignition supported by flydrophosphoric GaSy (Extract of 
a Letter from M. J. J3. Voii j\lons to M. Plauclie.) 

1 have lately observed, on kindling phosphuretted hydrogen 
not spontaneously iiitlduirnablc, tliat the bubbles which are 
slowly generated maintain the ignition of a lighted match, with- 
out inflaming it, and are themselves inflamed by the incandes- 
cent flarneless body: this has some relation to Doebereiner's 
lamp. You have undoubtedly already seen that hydrogen, after 
having burnt for some minutes in the philosophical candle, heats 
tlie end of the tube sufliciently to cause the gas to be relighted 
immediately after it is blown out. Tlio hydrogen in this candle 
inflames spontaneously if the mixture of the sulplniric acid and 
the water be made in the bottle itself. — (Journal de Pharmacio.) 

2. Iflfcct of Pn^ssic Acid on Vegetation, 

O. I. Th. Becker (Dissertaiio de Aridi llt/drocyanici Vi pernio 
ciosd in Pla?ita^, Jetuiy 1823. 4to,) has made many experi- 

ments, from which it follows that prussic acid prepared by 
Vaiupielin’s method destroys vegetables nearly in the same 
manner us it acts on annuals. Seeds steeped in this acid eithiT 
die or lose tlie power of germinating. Tlie more delicate vege- 
tables perish under its influence sooner than the more robust. — 
(Journal de Pharmacie.) 

3. To preserve the Colour of lied Cabbage, 

Digest the leaves of the cabbage in warm alcohol, and wheli 
the whole of the colouring matter is extracted distil off’ a por- 
tion of the spirit, and evaporate the remainder, at a very gentle 
heat, to the consistence of a syrup. Tliis extract may be pre- 
served unimpaired for years, if kept in clo^edy stopped phials. 
In order to use it, it is only necessary to add a small portion of 
it to water, in which it is readily soluble, w hen the addition of 
an acid or aii alkali will produce its peculiar effect. When w e 
wish to emjdoy this test to discover small quantities of carbonic 
acid, it is necessary to render it slightly green by the addition of 
a diluted alkali. The carbonic acid will then restgre the blue 
colour, by saturating the alkali. Test papers may also be pre- 
pared by means of the alcoholic tincture of the cabbage, which, 
when rendered green by immersion in a diluted alkaline solution, 
may be used iu all those cases in which litmus papers are couti- 
monly employed. — fAmericanJournal of Science.) 
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4, Note on the pretended Alkali of the Daphne, 

By M. Vauquelin. 

In 1808, when analyzing the thymelea alpiita and gnidiuniy I 
perceived an alkaline matter, which 1 described as follows : — 

Taste, pungent and very permanent; very volatile; acts on 
vegetable colours, like the alkalies.” At that time, however, as 
the existence of an alkali of a vegetable nature was unknown 
(M. Seguin’s discovery of such a substance in opium having; 
been forgotten, as it were, till 1810), 1 did not venture to affirm 
that it was really a vegetable alkali; and 1 did well. 

Since the experiments of M. Sertiierner have been known in 
France, and MM. Pelletier, Boullay, Lassaigne, and other 
chemists, have found new alkaline substances in various vegeta- 
bles, 1 have thought it light to resume my labours on this sub- 
ject. 'ihe following are the results of my lesearches. 

Before 1 detail the properties of this pretended alkali, 1 shall 
describe the best processes for obtaining it pure. 

Fiht Proce^fi , — Pour one pound of boiling water over one 
pound of dried daphne thymojea (spurge laurel !), and digest the 
mixture at a temperature between 140’^ and 1()0° for some hours. 
Straiu offithe hcpiid, aiut [Ucss the residuum to obtain the whole 
of it, ambhaviijg added to it a little lime, or potash, or even 
magnesia, subnm. it (o distillation, earrying the process as far as 
possible ^vl^!lout burniiig the residuum. 

Tluj distilled liquid is as colourless us water, very pungent, 
chiefly afiectiiig the throat, has a very irnlating smell, and 
quickly restores the blue cmloiir (.f litmfis pre\ioiisly reddened 
by an acid. If it be wished to have this principle in a more 
concentraled foiin, sulphuric acid in sli^lit excess may be 
added to the infusion above-mentioned, the liquid veduced by 
careful eva[)oratioii to one-fourth, or fiven one-cighth of its 
original bulk, and an excess of magnesia then added to it, and 
distilled to dryness in a water bath, taking care to keep the 
receiver cook This pnoduct will be four or eight times as strong 
as the former. 

Stcond Process. — Make a hot infusion of the bark ol‘ the 
daphne thymelea in lour parts of pure alcoliol. Digest it in a 
close vessel at the temperature of 90*^ for three or four liours, 
after which decant ufi the brownish coloured liquid. 

Distil till no more alcohol comes over; let the residuum 
cool, and decant the liquid to separate it from a resinous matter 
which falls down during the distillation of the alcohol; w^sh 
the residuum with w^arm water, and add the washings to the 
decanted liquid. 

As the resin carries down with it a large quantity.of the pun- 
gent principle, it must be heated, sufficiently to melt it, in water 
acidulated with sulpKiiric acid, and this liquid must be added to 
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that already separated from the resin, and distilled with mag- 
nesia to dryness. 

If the washing of the resin be well performed, it will retain no 
sensible portion of the pungent principle, at least none will be 
perceptible to the taste. 

The resin loses its green colour by being washed with the 
acid, and assumes an ochre yellow colour. 

The distilled water, highly loaded with the pungent principle 
of the daphne, has an odour which irritates the nostrils violently, 
and shows the substance to be highly volatile. In fact, if we 
suspend a piece of reddened litmus paper in a flask, partly tilled 
with the water, it is speedily restored to its original blue 
colour. 

If a drop of the water be applied to the tongue, it docs not at 
first produce any sensible ettect ; but, after a few minutes, a 
sharp sensation is perceived over the whole mouth, and particu- 
larly about the throat, where it continues for a long lime. 

The water saturates acids, and the compound Ibrrned with 
sulphuric or nitric acid crystallizes by slow evaporation in tine 
white and brilliant needles. 

The water also precipitates some metallic solutions ; for 
instance, acetate of lead in brilliant, white, satiny crystals; 
sulphate of copper, green; nitrate of silver, white, soon becom- 
ing rose coloured, as 1 also observed in my first experiments. 

From these facts it seems beyond a (loul)t, that there exists in 
the daphnes a substance possessed of alkaline properties, since 
it acts on vegetable colours like an alkali, saturates acids, and, 
with some of them at least, forms crystallizable salts. But, not- 
withstanding these experiments, I cannot yet admit, c{mclu- 
sively, the presence of a vejgetable alkali in the bark ot the 
daphnes, for having neutralized a large quantity of water, satu- 
rated with the pungent principle of the daphne gnidium, I 
obtained by evaporation a salt which evidently contained muriate 
of ammonia. Hence it is possible that ammonia alone was the 
cause of the alkaline properties of the water distilled from the 
daphne, and that the pungent principle had no share in produc- 
ing them. 

It is not very easy to comprehend how a substance so volatile 
as the pungent principle of the daphne, when freed from all 
foreign substances, should yet keep so long in the dry bark of 
the daphne. 1 am convinced, however, that it is in less quan- 
tity in the dry bark' than in the fresh. The volatilization of the 
p^jngent principle is without doubt assisted by the ammonia. It 
is probably retained in the bark in combination with the resin, 
and, perhaps, also with acids, for 1 found that I obtained an 
. increased mrantity of it by distilling the infusion with magnesia, 
or^other alkaline substances. — (Journal de Pharmarie,) 



1824 .] 


Scientific Notices — Chemistry. 


307 


5 . On the Production of Liquid Anhydrous Sulphurous Acid, 

and its Use in the Liquefaction of some other elastic Fluids. 

By M. Bussy. 

The gas is produced in .a matrass from a mixture of equal 
parts of mercury and sulphuric acid ; it first passes into a vessel 
surrounded with melting ice to condense the greater part of the 
vapour of water that comes over with it, and from thence it is 
conveyed through a long tube, filled with fused muriate of lime, 
into a small matrass surroimded by a freezing mixture, composed 
of two parts of ice, and one of common salt. The gas condenses 
in the last vessel into a liquid, under the mere pressure of the 
atmosphere. 

The liquid acid is colourless, transparent, of sp. gr. about 
1*45, and boils at a temperature of 10® below 0° (14® Fahr.). It 
may, however, be easily preserved a considerable time at com- 
mon temperatures, for the cold produced by the volatilized por- 
tion lowers the temperature of the remainder below its boiling 
poin\. l>ropt on the hand it volatilizes completely, and produces 
intense cold. Poured into water at the common temperature, it 
produces a kind of efiervescence from the volatilization of part 
of the acid, and a tliick coat of ice forms at the surface of the 
water. By cautiously pouring it into the water, it sometimes 
sinks without mixing with it, and collects in little drops at the 
bottom of the vessel ; if these be bmehed with the end of a glass 
rod, tlicy iu-^lantly assume the elastic form, and occasion a sort 
of ebulhlion in the water. 

Alercury was readily frozen in a thermometer tube, by sur- 
rounding tlh' l)dll with cotton wetted with the liquid acid, and 
still nioie conveniently, by placing a small quantity of the nu’tal 
in a watch-glass, adding a little of the liquid sul])!iurous acid, 
and evaporating it under the exhausted receiver. In this way 
between :2no and 300 grains of mercury may easily l)e solidified 
in four or five minutes, and at the moment of congelation, irre- 
gular depressions may be observed on its surface, owing to the 
great coiirractioii the metal experiences at the instant it crys- 
tallizes. 

Alcohol, of the specific gravity *852, was frozen in a bulb sur- 
rounded by cotton wetted w ith the liquid acid, and exposed to 
the vacuum of an exhausted receiver; but neither ether nor 
absolute alcohol could be congealed in the same manner. The 
latter, however, became more viscous thaiipsual. 

1 have recently succeeded in some attempts to liquefy qjlier 
elastic fluids by the cold produced by the evaporation of sul- 
phurous acid. I pass the gas, well dried by chloride ol' 
calcium, into a tube having a thin glass bulb on JJ;s horizontal 
branch ; while the vertical branch dips iuto^ a jar containing 
mercury. I surround the bulb with cotton, wet it with some 
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drops of sulphurous acid, and promote its evaporation by a cur- 
rent of air ; in a short time the gas condenses in the bulb. In 
this way I have liquefied chlorine, cyanogen, and ammonia, 
under a pressure of some centimetres of mercury (I centimetre 
=a *39 of an inch). Tlie^^c are the only gases that I have as yet 
tried, but 1 have no doubt that a great many of the others may 
be condensed, perhaps all, by combining pressure with reduction 
of temperature, especially by employing liquefied ammonia, cya- 
nogen, which, b(‘ing much more volatile than sulphurous 
acid, may produce a more considerable reduction of temperature/’ 
— (Journal de Pharmacie.) 

(). Organic Anali/sis hij Pirniidc of Copper, 

Bischof affirms that during the decomposition of vegetable 
substances by ignition with peroxide of copper, the carbon is 
seldom convertt‘d completely into carbonic acid ; a portion, 
Mhich somel lines amounts to us much as one-tvvelftb of the 
whole, escaping in the state of caibonic. oxide, and remaining 
mixed with the azote. The caiboii v. as fully peroxidiz^d only in 
the case of a few compounds, such as tartaric acid, whicli con- 
tain naturally a large proportion of o\}gen. He found some 
difficulty in detectiuu' the presence (d a small quantity of car- 
bonic oxide in mixture with azole, but was most successful in 
obtaining a detonation with tht* electric spark, when the gaseous 
residue (after the sej^aratioii oi the eailiomc acid) was mixed with 
twice or tlirice its \oliime of oxygen. The detonation was ren- 
dered much UKue certain by mixino’ the gaseous residue with 
one-fourth or one-half of Us vukinie of hydrogen ; and the 
carbonic oxide was at the same time, by a simultaneous combus- 
tion, converted into carbonic acid. — (iSehweigger s Xeues Journ. 
vol.x. p. 26.) 

We forbear enteiing more minutely into his experiments, as 
he describes his process of analysis too imperrectly to enable us 
to judge how far it may have influenced his results. There are 
throe causes, all of which would probably contribute materially 
to the formation of carbonic oxide, and w hicli it would be neces- 
sary, tlieiel'ore, in a }»articulai manner, to guard against. l.The 
intermixture of the red w'ith the black oxide of copper. This 
might have happened in some of Bischof’s experiments, as he 
states that he occasionally used an oxide which had been pre- 
pared by igniting precipitated copjier in a inutile. 2. The 
employment of too High a tcnqierature. jf the carbonic acid 
cunie in contact with metallic copper strongly heated, it would, 
not unlikely, be reduced 1o alowerdegree of oxidation. 3. The 
incomplete mixture of the organic substance with the oxide of 
copper, lii^this case, as in the first, the carbon at the instant 
of its disengagement would be in contact with too small a quan- 
tity of oxide to be fully peroxidized. 
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7. Oxalate of Lime decomposed bj/ Potash. 

M, Laugier observed a remarkable fact, which occurred in 
analyzing an urinary calculus, that the oxalate of lime was com- 
pletely decomposed by potash. 

‘‘ 1 heated,’’ ho says, 10 parts of the calculus with a weak 
solution of (7/ //.s/zr with the intention of separating the 

oxalate of lime from the uric, acid, whether free or combined ; a 
process recommended by all llie authors for tliat purpose. 

The insoluble porlion, which 1 considered as oxalate of lime, 
was found to be carbonate of lime witliout any admixture. As 
the lime could only be derived from the oxalate with that base, 
it follows that that salt must have been d(?composed by the 
))Otash ; and 1 actually found the oxalic acid, which it had taken 
from the lime, in combination with the alkali. Desirous of 
veri^ying the fact, 1 took KJO parts of artificial oxalate of lime, 
and boiled it with a solution of potash, and succeeded twice in 
decomposing it eiilirely. I repc^ated tiie experiment with 20 
parts of oxalate of lime detached from a mulberry calculus, 
harder than ivory, and by two boilings in the alkaline solution 
completely effected their clecomjxisilion. We must, iheiefore, 
coiK'lude, that a solution of potash cannot be a jiroper agent, 
jiarticularly if hea< be < nip! »yed, for separating oxalate of lime 
from substances solulile in that nlkali, which almost always con- 
tains carbonic acid, or absorbs it during the operation.” — (.lour, 
lie Pharm.) 

Note /;y the Editor of the Aaaa/es de Chimic . — llic fact 
observed by M. Laugier eiitiixdy chamges its character if we 
suppose the potash employed by that able chemist to have been 
slightly carbonated, for it is very certain that oxalate of lime is 
easily decomposed by carbonate of potash. We wall ask, there- 
fore, if perfectly pure potash be ca[)able of decomposing oxalate 
of lime eitlier wholly or partially ! — (Annales de Chimie.) 

8. Analysis of Phiile, from St. P(irdoHX,iii Aurerg^iic. 

Dr. Gmehn’s analysis of this mineral gives its composition as 
follows : 


Silica 55d)(i4 

Alumina (with traces of lime) 25’480 

Potash 

Soda O-dSb 

Oxide ol’iron rbl'i 

Magnesia, with oxide of manganese. . ? 3*7(>l) 

Water with an animal inaUer 1*410 4 ^ 


100-40t) 

Fluoric acid was sought for, but not found. Tfie preceding 
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results, ill Dr. Gmelin’s opinion, prove such an affinity between 
pinite and mica, in regard to chemical composition, that they 
can no longer be considered as generically separate. ** The 
circumstance that pinite contains no fluoric acid cannot be con- 
sidered as an essential diflerence, when it is observed that even 
those varieties of mica which occur m primitive limestones, con- 
tain very little of that acid, or are entirely destitute of it, accord- 
ing to the experiments of H. Rose : fluoric acid ought not, 
therefore, to be considered as an essential constituent of mica.’’ 
— Edin. Phil. Journ. 

Dr. Gmelin gives the specifle gravity of pinite = 2* 7575 at 
45° ; according to Phillips, it is 2*98. 

9. Analysis of Cinnamon-stone, from Ceylon* 

Dr. Gmelin has confirmed the accuracy of Klaproth’s state- 
ment of the composition of the cinnamon-stone (Beitrage, vol. v. 
p. 142) by a recent analysis conducted in a very different man- 
ner. His results give its composition as, 


Silica 40-00G 

Alumina 22*991) 

Lime 30*573 

Oxide of iron 3‘6f)6 

Potash 0*589 

Manganese Trace 

Volatile matter 0*320 


98*156 

lathe course of the analysis. Dr. Gmelin digested a precipi- 
tate, which had been thrown down by caustic ammonia, in a 
considerable excess of carbonate of ammonia. The liquid was 
separated by the filter irom the undissolved part, and evaporated. 
A white substance fell down. Considering the manner in w hich 
this substance had been ubiained, one might have taken it for 
glucine, ittrio, or zircon, but it was ])ure alumina ; and when 
dissolved in sulphuric acid by digestion, -and mixed with a little 
ammonia, it crystallized entirely into alum. It fullow^s, hence, 
that when alumina is preci])itated by means of carbonate of 
ammonia, it is not advisable to add the latter in great excess ; 
and that the common method used to separate glucine from 
alumina does not yield it pure.” — (Edin. Phil, .fourn.) 

Mini;ralog\. 

10. Singular Form of Crystals of Sahlite. 

t^rof. Silliman found, near Greenwood Furnace, in Munroe, 
about 20 miles south of Newburgh, in a small excavation which 
had been made in searching for iron ore, crystals of green 
uueile, of variety called sahlite, in a rock principally com- 
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posted of augite, iiaturall)" divided by fissures into fragments 
easily separated by the pickaxe. The soil was strongly impreg- 
nated with oxide of iron, and probably carbonate of lime. The 
crystals were generally found on the edges and surfaces of the 
fragments, but sometimes imbedded in carbonate of lime ; the 
latter have generally a deeper green colour than the former, 

A vein of gieen mica, atout one foot in breadth, and several 
feet in depth, passed through the rocks, on the borders of which 
nearly all tlie crystals were found. When first taken from the 
earth they broke witli groat ease ; on exposure, they soon hard- 
ened, and wiien perfectly dry became quite firm. Their size 
varies from extreme minuteness to five or six inches in circum- 
ference ; their length from three-fourths of an inch to three 
inches ; but some are both longer and larger. It was not 
uncommon to find, on breaking the larger crystals, small lumps 
of oxide of iron and specks of mica within them, and in some 
oases six-sided crystals of mica enter the sides of the sahlite 
crystals. Of the number of these no estimate can be formed ; 
tlu're are thousands aliout the size of the finger, and myriads of 
thos^ which are smaller. The positions of the clusters are very 
variable ; some, as has l)een remarked, are on the corners, edges, 
and surfaces of the fragments of the augite rock ; others lie in 
nests, like geodes witlnti the surface. The crystals are grouped 
together in numberless fantastic modes, intersecting, lying on 
and passing through each other at all angles, usually without 
])roducing any alteration in their respective forms. When, 
however, one passes across the truncated edge of another, an 
alteration in the depth of the truncation is often the conse- 
quence. From a similar cause, and sometimes without any 
apparent one, a very different, and singular appearance is exhi- 
bited — rc-cnteriiif^ angles. These appear sometimes instead of a 
truncation, and s()inetimes in the middle of one. In both these 
instances, the faces containing the re-entering angle are parallel 
1o tile sides of the primitive parallelopiped. Occasionally such 
an angle, very obtuse, is produced by a truncation passing only 
part of the way across the edge, wlieii of course the angle is 
coiitained by one face of the primitive, and the face forming the 
partial ti.'Jncation. It is not often that more than one of these 
angles is found on a crystal ; occasionally two, which are geiie- 
rdlly on op])Osite edges of the primitive though 1 have found 
one or two where they occurred on adjacent ones. A perfect 
notion of all these cases will be conveyed by sections parallel to 
the base. (See Plate XXX 11, figs. 1, 2, 3, *4, and 5.) 

Crystals ofthe form indicated by fig. 3, (5ccur more frequently 
than the others. It has eleven faces. Fig. 4 shows one^witn 
fourteen. The terminations of these crystals are like those 
which are eight-sided, and from an inspection of the laminae, 
which are distinctly visible, they seem to be single crystals. I 
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am aware that writers on crystallofjraphy do not admit tiie 
existence of re-entering angles in single crystals ; but I must 
own my inability to detect any signs of those which I speak of 
being double. 

i liere are also some instances of pe culiarity in the forms of 
summits which it may he worth while to notice. I can think of 
no better way to give ii just notion *of (hat to which 1 refer than 
the following : — Suppose a person to be Ibrming a crystal by 
placing lamina* of the proper form upon each other, till ho had 
commenced lonuing the summit by laminae of smaller dimen- 
sions; but after the summit was partially formed should deter- 
mine to carry the crystal higher in a form similar to the lower 
part, and after liaving done so for jierhaps luilf an inch, should 
then finish with a summit. In some cases the appearance is as 
if this process had been repeated the second time before the last 
summit was formed. The jiartial summits are sometimes like 
the ultimate ones, sometimes unlike. It is impossible, however, 
within the limits of this jiaper, to notice all the interesting 
appearance's exhibited on tlivTse ciystals. Of themselves, they 
might form a copious volume for the crystallogi apher to study.” 
— (American .lomnalof Science.) 

11 . Antcrican [joatliflcs of ceiioifi Minerals and Fossils. 

A new variety of (juariz has been found in Chester, Massa- 
chussetts, by t)r. Emmons. It is distiiietly laminated, the folia 
separate by a blovv, like those of laminated calcareous spar. It 
is partially translucent, though the faces of the laminm have not 
a perfect crystalline smootliness, and are marked with oblique 
strim. 

Friswalic miea occurs in Chester, in fine filaments, wdiich 
gradually pass into rlnnubic prisms. It is abundant and beauti- 
ful. The fiiires are often as delicate as those of amianthus.” 

Cnmniini^Ioni/e. — Prof. Dewa^y has given this name to a 
variety of epidote, found at Cuimpi"''^'n)Ti, ^lassachussetts. ^Mts 
colour is grey, sometimes with a taint reddish tinge, unless when 
acted oil by the weatln r, when its colour is yellowish. It is in 
indistinct prisms, with oblujiie seams like zuisite, and iu 
radiated or fascicled mas.Nes, w*hich are (umiposed of slender 
prisms. Lustre somewhat shining or pearly. It is nearly as 
hard as quartz, and sometinu's makes a slight impression upon 
rock cryslal. Refoie the hlowpijie it blackens, and a small 
portion melts, when the heat is very great, into a black slag, 
which is attracted by the magnet. Its ])Oinl effusion seems to 
be about that ofzoisiYe. After allowing for some absorption, the 
spc^6lfic gravity may be taken as about 3*42. It is so peculiar a 
mineral, that it deserves, even as a variety, a particular name. 

With quartz and garnet, it forms a large mass in Cumming- 
ton; The cavities in the rock contain pulverulent sulphur of a 
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dirty greenish colour; and minute crystals of magnetic oxide of 
iron are also found in it,” 

Petalite , — This rare mineral, not hitherto found on this 
continent, occurs on the north shore of J^ake Ontario, on the 
beach in front of York, the capital of Upper Canada. It is a 
rolled mass weighing about a ton, and has much glassy tremo- 
lite interspersed, and twcflarge veins of irregular sha)>e, of an 
aggregate of actynolite and calcareous spar. Close to this 
bowlder lies a still larger of the ophicalcic lamily (a term used 
by the French geologists to designate a rode composed of mar- 
ble and serpentine) from Creiiville, or Ganaiioquo, and strewn 
around are loose greenstones, sienites, and some Labrador feld- 
spar.” 

The secondary limestone of the St. Lawrence and its lakes, is 
particularly rich in the number, novelty, and beauty of its organic 
remains. In addition to many vAhich are unknown elsewhere, it 
abounds throughout its vast extent in those fossils which are 
supposed to characterise the carboniferous lunestoiu*. A great 
many of these substanc(‘s have L'eeii described in the second part 
of* the sixth volume of the Iransactions of the Geological 
Society, No impressions of fisli, nor of vegetables, have hitherto, 
according to Dr. Bigshy (from whose paper this part of our 
extract is taken), been discovered in the Canadas. 

The fossils enumerated i?y Dr. Big'^by are, Tiilobile, an 
excee‘dingiy niiuierons, and almost imivtu’sal family, always 
found ill fragments, lint not unfrequently conlaniing the greater 
part of the fossil, witli the remainder lying close by. 

‘‘ 1 huv(} by me at present a fine but imperfect impression 
from the cast of an undescribed trilobite fri)m the isles on the 
north shore of Lake Huron. It is a pretty exact oval, rather 
exceeding five inches in lengtii, and two and a half in breadth. 
The total length appears to have been six inches. It is not 
clear which end repiesents the Mjouclier ; ' except we judge 
from the position (if the articulations, which are eleven in num- 
ber, each one-fifth of an inch broad, the upper one being an 
inch and a half f rom the summit of the supposed bouclier. Of 
the three lobes, the middle one is much the largest, that on each 
sifle being only five-eigiiths of an inch broad, and being not 
quite so protuberant as the" first mentioned lobe, which itself has 
a moderate and gradual convexity. All parts of this remain are 
full of small transverse curved tracings, more or less parallel to’ 
each other.” 

Casts of ammonites are, found on the shores of 
the Lakes Huron, Simcoe, and Ontario, 

Orthoceratilcs. — Found eveiy where in immense quantities. In 
Lake Huron they sometimes occur five feet long, but in the 
Lake of the Woods and Lake Simcoe, little more than an inch 
in length. Major Delafield's collection cojajains a flattened 
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orthoceratite from Lake Huron, seven inches long, nearly two 
inches broad at one end, and one inch and a quarter at the 
other. One face of the fossil presents the usual cellular 
sions ; but the reverse exhibits the appearances exhibited in 
fig. 12 (PI. XXXIl). At the larger end of this specimen, the 
siphuncle ivS of great magnitude ; but at the smaller, it is not 
much more than a quarter of an inch hi diameter. Its chambers 
are very unequal.’’ 

The isles on the north of Lake Huron possess a curious and 
complicated chambered shell which approaches nearest to an 
orthoceratite. There are at least three varieties.” 

Contdaria . — ^Three specimens of C. quadrisulcata were found 
at the falls of Montraorenci. 

Euomp/talus, Trochm^ and Turbo, are the only unchambered 
univalves that Dr. Bigsby found in Lake Huron. 

Terebratulcv abound everywhere. The most common species 
are T. bicarinata of Lesueur, and T. subrotunda. 

Froductce . — Abundant in almost every locality. They are 
often of chert. 

Encrinis, — E. promirieiis, E. verrucosa, and E.lawis, together 
with peiitacrinital columns are plentiful every where, but rarely 
with ramifications or stomach. 

Cavyophi/lUa have been found in great numbers in the south 
of Lake Erie, 

Turbinolia . — This species of madrepore abounds in the Lake 
of the Woods, and the great lakes, but is much more rare at 
Montreal and Quebec. 

Adreea. — A, bamliifonnh in the limestone of the river Detroit? 

Cellular and chain madrepores, lubipa strues, and ramosa, 
retepoves, and Hiistra, are in great abundance everywhere. 

Nine varieties of a new genus of madrepore, having the form 
of a vertebral column, sometimes two feet long, were discovered 
at the Manitonlines of Lake Huron, by Mr. White, the medical 
officer of the British military station on Drummond's Island. 
They have been described in the Geological Transactions. 

The following shells are known only in the more recent 
formations. The delicate bivalve, the lingula (crag, London 
clay), occurs in considerable numbers among the tnlobites and 
ortnoceratites of Lake Siincoe, and in well-marked specimens. 
They are ova), or suboval, and rather longer than half an inch. 
They are casts which frequently retain the original shell of a 
glossy hair-brown colour. 

Mr. Say, of Philadelphia (to vihom I am under many obli- 

f ations), pronounced with great hesitation, on account of acci- 
ental defects, or the concealment of the hinge, upon what he 
supposecl to be the clypeaceous univalve, calyptrsea (crag above 
luondon clay), from Lake Simcoe, an unio (cornbrash, &c.), a 
raytilus (coral rag; &c.), both from the north-east coast of Lake 
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Huron ; eryphfBa (lias), from Lakes Superior and Simcoe, area 
(lias), Lt^e Simcoe, and sanguiuolaria, River Humber, Lake 
Ontario.” — (Araericcin Journal of Science.) 

J2. Anali/ses of Cftn/soheri/ls froni HaddarUy in Comiecticuly V. S, 
fuid lirazil. By Mr. H. Seybert. 

The Haddain clirysoberyl occurs in a coarse-grained granite, 
in which the predominahug ingredient is albite, and is asso- 
ciated with greyish-cjuartz. nianganesian garnet, and beryl. The 
mineral was extremely refractory when fused with caustic potash, 
au effect ascribed by Mr. Seybert to the glucina being mixed 
with a very small ]X)rtion of titanimn. He succeeded in effecting 
its decomposition by repeatedly fusing it with caustic potash, 
and when the alkali had no further action, calcining the resi- 
duum several times with nitrate of barytes. His results give its 
composition as Ibllows : 


Moisture 0*40 

Oxide of titanium ] •()() 

Glucina ]5*(S0 

Silica 4*00 

Alumina 73’GO 

Protoxide of iron 3-38 


98-18 

Loss 1*82 


100-00 

Mr. Seybert found the chrysuberyl from Brazil to consist of 

Water 0*066 

Oxide (d‘ titanium 2*666 

Glucina 1()*000 

Silica 5*999 

Alumina ()<S*666 

Protoxide of iron 4*733 

Loss 1*270 


100*000 

(American Journal of Scitmee.) 

13. Description and Anah/sis of Sillinidnile, a new jMineral' 
from Say brook, in Counecllcut, U. S. By Mr. G. T. Bowen. 

This mineral has been mistaken for^ authophyllite, and is so 
called in the last edition of Cieavel^nd’s Mineralogy. Its 
colour is dark grey, passing into clove brown. It occurs in a 
vein of quartz, penetrating gneiss, crystallized in rhiUnboidal 
prisms, whose angles are about 106° 30' and 73° 10'; the incli- 
nation of the base to the axis of the prism beings about 1 13°. It 
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has but one cleavage which is parallel to the longer diagonal of 
the prism. The sides and angles of the crystals are frequently 
rounded. 

Its hardness exceeds that of quartz : even topaz may be 
scratched by some of the specimens. It is translucent on the 
edges, and in small I’ragments ; it is brittle, and easily reduced 
to powder. • 

Its fracture, in the direction of the longer diagonal, is lamellar, 
and displays a brilliant lustre ; the cross fracture is uneven and 
splintery. 

It does not become electric either by heat or friction, nor give 
any indications of magnetism. 

Its specific gravity is 3*41 . 

Before the blowpipe, it is infusible per se, and also 'when 
heated with borax. 

The nitric, muriatic, and sulphuric acids, have no action on its 
powder. 

From Mr. Bowen’s analysis, siilimanitxi is compostMl of 


Water 0*510 

Silica 42*()6() 

Alumina 54*111 

Oxide of iron 1*900 

Loss 0*714 


100*000 

(Ann sicau Journal of Science.) 

MiSCEI LAN EOl S. 

14. Hxlraordinai'i/ Erfenl of the liaise and Flannel Manufac^ 
I arc ar Rochdale, 

In the town of lloclidale and the adjacent villages, there 
are manufactured every week, of tlamiels and baizes, about 
20,000 pieces, of4(j yards each, making 47, 0,000 yards per 
annum. It is supposed that 17,840,000 yards are exported; 
the remviining 30 millions of yards are consumed in the United 
Kingdom, being an average of 1} yard for each individual. 
Some good flannels aie niaimfactured in Wales ; a few coaise 
ones *dt Kesw ick ; and some other towns *and villages in the 
kingdom. A few are manufactured on tlui Coni inent, and works 
for that purp . scare now erecting in America; but the whole of 
the flannels manufactured on the globe, besides those manufac- 
tured in Roclnlale and its immediate vicinity, are not equal in 
quantity to those made there. The price of flannels is od, to 3s. 
per ymd ; and the average may be stated at from 13^/. to 14d. 
per yarjl ; so that the annual value of the manufacture may be 
stated at about 3,000,000/. sterling. The wool costs fully one- 
half of the wholesale selling price ; the oil, labour, and finishing, 
Sec. constitute iig^arly the other half.” — (Edin. Phil, Jour.) 
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15. Electromagnetic and Galvanic Experiments. By Dr. Hare. 

If a jet of mercury, in communicution with one pole of a very 
large caloriinotor, is made to fall on the poles of a very large 
horse-shoe magnet communicating with the other, the metallic 
stream will be curved outwards or iiiw^ards, accordingly as one 
or the other side of the magnet may be. exposed to the jet, or 
as the pole communicating wath the mercury may be positive or 
negative. When the jet of mercury is made to fall just within 
the interstice formed by a series of horse-shoe magnets, 
mounted in the usual way, the stream will be bent in the direc- 
tion ol‘ the interstices and inwards or outwards, according as 
the sides of themiagnet, or the communication with the galvanic 
poles, may bt* exchanged. The result is analogous to those 
obtained by Messrs. Barlow and Marsh with wires, or wheels. 

It is well known that a galvanic pair, which will, on immer- 
sion in au acid, intensely ignite a wire connecting the zinc and 
copper surfaces, will cease to do so after the acid has acted on 
th» pair (or some moments, and that ignition cannot be repro- 
duced liy the same apparatus, without a temporary removal from 
the exciting Huid. 

I have a.icertaiiied lliat this reco\ery of the igniting power 
do(^s not take placr, if, dming the removal from the acid, the 
gahanic surfaces be surrouiicled either by hydrogen gas, nitric 
oxide gas, or carbonic acid gas. When surrounded by chlorine, 
or by oxygen gas, the surfaces regain their igniting power iu 
nearly the vsruue time as w hen exposed to the air. 

The magnetic needle is nevertheless much more powerfully 
afll’ctod by tlie galvanic circuit, when the plates have been 
allowed repose, whether it take place iu the air, or in any of the 
other gases above mentioned. — (American Journal of Science.) 


Article XVIIL 
NEW SCIENTIFIC BOOKS. 


IMtEPAlMiVG Fon PUBLICATION. 

A Traiiolation of tlie Travels of the Prussian General Baron Minu- 
toli, in Lybia and Upper Egypt ; illustrated with Maps and Plates. 

The First Volume of the Lectures of Sir Asticy Cooper, Bart, on 
thcPrinciples andPractice of Siirgeiy, as delivered at St. Thomas*s and 
Guy^s Flospituls. With additional Notes ’and Cases, by Frederick 
Tyrrcl, Esq. Surgeon to St, 1 Iiomas’s Hospital. ^ 

A Practical Treatise on Prisons, and an Inquiry into the Duties 
and Perplexities of Medical Men as Witnesses in Courts of Justice. 
By Dr. J. G. Smith. 
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JITST PUBLISUlSn. 

Bees on Tic Doloreux. 8vo. *Ts. 6rf. 

Magendie’s New Remedies) with Appendix. 5s. 6d. 

Halloran on Opthalmia. 5s. 

Manuale Medicum, or Medical Pocket Book for Students. 5s. 
Thomson’s London Dispensatory. 8w. 1.^5. 

The Young Brewer s Monitor, comprising a scientific Summary of 
the Art, with a Series of Cautionary Precepts, &c. 8vo. 


Article XIX. 

NEW PATENTS 

C. Jefferies, Havanali Mills, near Congleton, silk thrower, and 
E. Drakeford, Congleton, watch-maker, both in the county of Ches- 
ter, for their invented method of making npparaliis for the purpose of 
winding silk and other fibrous materials. — July 

W. Wheatstone, Jermyn-street, St. James’s, music seller, for liis 
invention of improving and augmenting tlie tones of piano-fortes, 
organs, and euphonons.— July 29. 

J. Price, Stroud, Gloucester, engineer, for certain improvements in 
the construction of spinning machines. — Aug. 5. 

G, Graydon, Bath, Captain in the Royal Engineers, for inventing a 
new compass for navigation and other purposes — Aug. 5. 

W. Johnson, Great Tothan, E^sex, for inventing a mvans of evapo- 
rating fluids for the purpose of conveying heat into buildings for manu- 
facturing, horticultural, and domestic uses, and for heating liquors in 
distilling, brewing, and dyeing, and in making sugar and salt with 
reduced expenditure of fuel. — Aug. 5. 

J. Perkins, Elect-street, engineer, for certain improvements in pro- 
pelling vessels. — Aug. 9. 

J. Fussell, Mells, Somerset, edge-tool-maker, for his improved 
method of heating woollen cloth, for the purpose of giving it a lustre in 
dressing. — Aug. 11. 

H. Schroder, Hackney, broker, for liis invented new filter. — 
Aug. 11. 

J. Vallance, Brighton, for liis improved method of abstracting or 
carrying off the caloric of fluidity from any congealing water (or it 
may be other liquids) : also an improved method of producing intense 
cold: also a method of applying this invention so as to make it avail- 
able to purposes, with reference to which temperatures about or 
below the freezing point may be rendered productive of advantageous 
effects, whether, medical, chemical, or mechanical. — Aug. 28. 

J. Neville, High-street,, Southwark, engineer, and W. Busk, Broad- 
street, for certain improvements in propelling ships’ boats, or other 
vessels^or floating bodies.— Sept. 16. 
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Article XX. 

METEOROLOGICAL TABLE. 


1824. Wind. 

]\lax. 

CTER. 

Min. 

Thermo 

Max. 

iMETER. 

Min, 

Evap. 

Rain. 

8th Mon.| 1 

Aug. ijN W| 

30- 13 

29 S2 

63 

43 


10 

2'N Wi 

30*14 

son 

1 75 

55 

— 


3'S W 

30*11 

30-01 

! 75 

56 ! 

— 

11 

4 N : 

30*01 

29-89 

j 72 

58 

_ 

06 

5N Wj 

29*89 

29 81 

70 

55 

— 

03 

• S WI 

30*00 

29*84 

69 

48 

— 

02 

N 

30*0.^ 

30*0 1 

1 75 

52 

— 

0(> 

8S W 

30 01 

29-86' 

i 70 

62 

— 

04 

9 ^V■ 

29-97 

-29-S6 

i 73 

52 

— 


10 w 

.07 

29*<k> 

1 75 

60 

•95 

— 

li s w 

2‘)iK) 

29-65 

75 

56 

— 


12 8 W 

99 

29-90 

75 

52 

— 


13^N W 

30 12 

29-5)9 

, 73 

47 

— 

60 

14 N W 

30'! 3 

29 87 

69 

52 

— 


15 S W 

.'K>' 1 2 

29 85 

! 64 

47 

— 

56 

l()' W 

29 J)5 

20-85 

70 

50 



I? S W 

29-35 

29-82 

70 

52 

_ 

22 

1 n 

29 91 

29-82 

66 

56 

*90 

15 

l‘)N W 

29-9 i 

29-91 

69 

55 

— j 

05 

ill) S 

29-95 

2.9-90 

71 

59 

— 

04 

■:i \ w 

30 15 

•29'90 

72 

52 

— 

07 

29 N 

3 ()•■-; 3 

30-15 

70 

! 49 

1 — 1 


23 N 

30 34 

30-23 

72 

46 



2+ N 

30-42 

30 34 { 

67 

1 48 

— 


25 N 

30-42 

30-40 

76 

49 

! 


■Hi N 

3040 

30-38 

73 

52 

— 


27 N 

30-38 

30-14 

73 

35 

•75 


2S iV 

30 14 

30 06 

77 

50 



29 E 

30-0(> 

30 04 

82 

53 

— 


30 S 

30-t' 1 

30-03 

80 

; 60 

..... 

— 

3i: N 

30- 1 1 

30 03 

76 

j 55 

•35 ! 



30 42 

29 65 

82 

43 


^ 2*01 


The observutions in each line* of the table apply to a period of twenty-four hours, 
beginning at 9 A. i\t, on the clay indicated in the first column^ A dash denotes that 
the result is included in the next following observation, * 
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REMARKS. 


Eighth Month * — 1 . A gentle rain till noon. 2. Fine. 3. Fine day : rain at night. 
4 — 7. Cloudy. 8. Cloudy, with slioweis. 9. Fine. 10. Cloudy and fine. 
11, 12. Fine. 13. Showery. 14. Fine. 15. Rainy. 16. Fine, 17. Fine day: 
rain at night. 18- Day fine : a thunder storm about six, p. m. 19. Cloudy. 
20, Overcast . 21. Showery. 22 — 3 1 . Fine. 


RESULTS. 

Winds : N, 0 ; NE, 4 ; E, 1 ; SE, I ; S, 1 ; S\r, 7 ; W, 4 ; NW, 7. 


Barometer: Mean height 

For the month 30*032 inches. 

For the lunar period, ending tlic 17 th 30*030 

For 1 4 days, ending the 1 1 th (^moon south) 29 927 

For 14 days, ending the 25th (moon north) 30*031 

Thermometer : Mean height 

For the montli 62*467® 

For the lunar period 62*433 

For 31 days, the sun in Leo 62*338 

Evaporation 2*95 in. 

Rain 2*01 


Laboruiotjf, Stra^rdf Months ii3p 1824 . 


R. HOWARD. 






ANNALS 


OF 

PHILOSOPHY. 


\OrEMBER, 1824. 


Article I. 

On the Use of Gold hcnf as a Test of Ekctromamefism. By 

the Rev. J. Ciimiiiir);f, Professor of Chemistry in the University 

of Ciiubridfrc. 

« ^ 

(Tu the Editors of iha A nnah of Philosophy.) 

GENTLEMEN, CumJtrtdfre, Sejtl. 21, 1824. 

In the instrument which I constructed between three and 
four years since for the detection of minute quantities of electro- 
maf^nctism, the test employed was the action of the connecting 
wire on a magnetised needle ; I have lately applied to this pur- 
pose the reviU’se principle, viz. the action of a magnet upon the 
connecting u ire by making a slip of gold leaf a part of the circuit. 
The instrument is readily constructed by substituting for the two 
slips of gold leaf in Bonnet’s electrometer a single slip suspended 
from the wire of the upper plate, and resting* upon the mciallic 
base. 

Tlioiigli not so delicate a test of electroma<juetisni as tlie 
galvanoscope above alluded to, yet with even a feeble power, 1 
find it to be very sensible to the action of a small horse-shoe 
magnet ; and it may, perhaps, be considered as an advantage 
peculiar to this instrument, that it exhibits the magnetic action 
of the closed circuit by a modification of the same apparatus 
which is used for detecting the electric action of the^iCirruit 
when open. I am, Gentlemen, very truly yours, 

^ J. Gumming. 

New ^cricsj vol . vjti . 


V 
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Article II. 

On the Solntion jr = x. By John Herapath, Esq. 

(To the Editors oi the An najs of Philosophy,) 
GENTLEMEN, Cranford^ OvU 3, 1824. 

Since the publication of* Mr. Babbage and Mr. Herschel’s 
beautiful researches on periodical functions, the extension of 
the functional calculus is become a subject of considerable inte- 
rest. Among the first and most useful parts of functions stands 
the solution of 

^ ( 1 ) 

Indeed this solution is the hinge on -wliich all further inquiries 
must naturally turn. Limitations, therefore, in this part, una- 
voidably beget limitations in the higher operations, and thus 
deprive the calculus of its chief excellence, unbounded genera- 
lity. All the solutions ot (1)1 have yet niei with arc confined 
to the evaluation of ^ x from positive integral values of n. ' Jn 
the following pages J have sought the vaiue of4^‘’.r generally 
from the simple (mndition 4'” d = a, without assuming any rela- 
tion between v and n, or any limitation to their values. This I 
have effected, first by indirect methods, as it has usually been 
done, and then by a direct process extremely simple and general. 
A few observations suggested by the preceding solutions are 
afterwards added, respecting the number of arbitrary functions 
in the complete solution of (1), which it is hoped will settle that 
important <][uestion. 

Lemma, — If -4' x = a x, a x being any function of x ; then 

4-*^ X = X and 4^" x = a"' x, whatever be the values of/?, 7?, v. 

For since 4'*’ ‘X’ is supposed equal to a x for all values of ;i, 
4'*’ must be of the same form as a ; and, therefore, any operation 
on 4^’ as a whole by whatever index denoted must be identical 
with the same operation on a. That is a'' = (4/’y 4'"’^’ x = cc^' x, 

n 

Whence ifp = 4^“ x = a a. 

^ 1. Assuming a r = h x, we get 

X = j’, 

a' j = X, 

and generally 4'“ ^ preceding Lemma for every 

value of;/. If, therefore, 

, 4 ,* .r = a” X and ^’* = 1 , 

we have 

•» 1 

( 2 ) 
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which by introducing an arbitrary function, according to Mr. 
Babbage’s method, becomes 

4.* . 1“ (3) 

for the general solution of (1) whatever be the values of u and n. 
When ?; = 1 , this expression gives 


4 . j :' =; ) X . ( 4 ) 

That excellent mathematician Mr. Herschel has given in Mr. 
Babbage’s 11th Prob. Phil. Trans, for 1816, a ditferent expres- 

1 

sion for the value of 4/ a, ; namely, 4 ^ a' = <?“*{(“-!)“ ^} ? t)ut 

by what we have shown, this is the solution of 4" x = — x not of 

4 ^" X = X, 

Putting* (3) under the form for the circular root of 1, we have 
4 .* X = ^ ^cos - ± >/— 1 . sin — • • • • 0^) 

inVhich A is the semiperiphery to radius 1, and k is any integer. 
And because cos A = cos - — - A and sin a i= — 

n 71 n 

sin A, if we expound k by — the double sign of (5) will 

occasion its values to circulate and to return for all magnitudes 
of k into the same wliich take place between /c = 1 and k = 

" or ji liappens to be even or odd, or between a ^ o or 

1 and a z=L n -- 2, the increments of a being 2. It is also 
evident if n be an integer, that the number of functional roots 
will be >/, and if 11 be a fraction, the number of roots will be equal 
to the units iii the numerator of this fraction; so that if n be 
irrational or imaginary, the number of functional roots will be 
infinite. 

This solution being performed by the coefficient may be called 
the coefficiential solution. 

§ 2. Taking « x = we have 
» 

U' X = , 


whatever be the value of n. Hence if = 1, and intirt)ducing 
the arbitrary function 

4.«x = (p-* . (b*) 

y 2 
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which is another general solution of (1), and being obtained by 
means of the exponent may be called the exponential. 

The exponent in this case being put under the same form as 
the coeflBcient in the former case, admits the same observations 
with respect to the functional roots, &c. We may combine 
these two solutions, and have , 


X 1“ <p (7) 


In this solution the coelficient 1“ may be, but is not necessa- 

r 

rily the same root as I” the exponent; that is, the indeterminate 
integers k of the coefficient and exponent are not necessarily the 
same. Hence the number of functional roots in this expression 
is For example, if;/ = 2, r = 1, and <p x =z x, the number 
of roots is four, 

1 1 

.1 , — j*, 

.1 X 

This remark, therefore, destroys the opinion derived from ^he 
analogy of algebraic' equations, namely, that the functional equa- 
tion X = 7, ?i being a positive integer, has as many roots only 
as n contains integers. It is indeed evident from the nature of 
arbitrary functions, that the number of functional roots is inde- 
finite, when the arbitrary function has its full scope; but uhen 
the arbitrary function is excluded, and not in any way antici- 
pated, the number of functional roots is the same as the number 
of algebraic roots of an equation of equal dimensioiis. In the 
preceding instance the arbitrary function is in part anthupated 
by the double solution ; and hence the reason tliat the number 
of functional roots exceeds those denoied by the index. 

§3. If we set out with a function of the form 

a + dx 
c + dx 


the 2d, 3d, 4th, &c. functions will evidently be of the same form. 
Aii4 because a, /y, r, r/, are indefinite, any function of this form 
may be conceived to be the 2d, 3d, or ;*tli function of a like form ; 
so that we may suppose 


Vx = 


+ hr X 

+ d, X 


and *4' X = 


whatever be the values of r and t. 
Because 


fif ht X 
n + dt .t 


X X = + 


it is manifestly immaterial whether in the value of 4^’ x wc sub- 
stitute X' the value of 4^ r, or in the value of 4* v we substi- 
tute for X the value of 4"^ x ; both results will be the same. 
Making, therefore, these substitutions, and equating the corre- 
sponding terms of the results, w^e obtain 
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= Of c, = a, h, + a,c^. ( 8 ) 

^ a,d, == h,h, + a,d, ...... .. (9) 

C\+, = c\ r, + o, d, f, o + flf, (10) 

dy.^t = ^ d, c, d, = h, d, + c, d, ( 11 ) 


(f^ or (10) r/, d, = {(* d,; therefore, when a, = o, d^ = o, 
and by (S) or (1 1) at the same time i\. This circumstance 
has been noticed by Mr. Horner. If also ^ = oo , = oo ; for 

= "" = -i- = some finite positive or negative quantity. 

Supposing t = Oy equas. (8) and (11) give = o, d^ = o, and 
= ], which brings out the obvious case 

4/" X = a. 

Because when = o, = r, we have (9) and (10) 
b, == (\ i\. That is tlie prodiu^t of any two, and, therefore, of 
any otlier number of the component values of h which give a 
resultant value for a = o is equal to the product of two, or of the 
saaie number of corresponding comj)onent values of c ; conse- 
quently if />e = Ct ^ oc; for ^ = 1. 

Assuming A„ = ^^and I = (u — 1);*, we obtain by (8) 

A„ = A,_, ^ 
or, 

A,=A,_, i, + — b,+ a, + 

by taking t = (u —* 2) r in (10). Again substituting i; — 1 for 
/^iu the preceding value of and putting the value 
thus derived for its equal in tlie second value of A,, we shall 
have 

A. ~ p - y A,_, == 0 (12> 

supposing y) = //, + c, and q = a^d^ ~ i\. In like maimer 

it is found that 


li - p r>,„, - q = o (13) 

— (14) 

o (15) 


where B„ = Each equa. (12), (13), ' 

(14), (^15), is evidently an equa. of difi'erences of the second 
order with respect to r, the coetricieuts*|>, being constant in 
relation to this %\ The solution of either of them (13), for 
instance, by the usual methods, is 




326 Mr. Herapath on the Solution of x = x. [Ndv. 
in which Q, Q, are the arbitrarj constants. Now if we assume 
2 = — ( b cm ')' identify (16) with the well-know'n theorem 

(cos s + a/ — 1 sin s)” = cos v z ± a/ — Isinu: 
we get 

2 B = f , ' ^ ■ ) . { Q-(cos u 2 + V — 1 sin 1 ? 2 ) + Q, (cos v 

\<i COS s / 

— >v/ — I sini;^) } (17) 

Determining now Q, from the conditions of (17) when 
t? = 0 and V = ], we shall find after due reductions 

(6^ + <•,) tan i 


Q, = 1 


{J)y — Tr) a/ - i 

(*r + '*,) tan £ 

And if R, R, be the corresponding arbitrary constants in the 
solution of (14), we easily perceive that 

R = Q and Rj = Q. 

Consequently 
11, == 


(A, + (,)"’ I ^») " • MM t’ r 

•5 COS Z kt “j~ 


i • 


(2cOi»2/’ • - * (//, + M‘n 2 S * 

and is the same expression uitli a negative instead of a plus 
sign before the second number under the vinculum j ]. 

In the same way if P, ]\ bo tlie arbitrary constants of (12), 
it appears that P = — P, and 

P S= sinz)"' 

\ 2 cos z j 

Whence 


A f*r\ ^ * sin vz 

a^r = -A,, = I a, 

‘ \2 cos Z / Mil 2 ' 


(lb) 


Moreover since = y’, we obtain by introducing fort/, its 


value and substituting for q its value 


{hr Cy) * 

(2 cos tf 




(ft, 4 r,)’’ — * . (2 ft, Cr cos 2 2 — " ftr* —• Cr^) sio V Z 


(2 cos s)” ~ ‘ . 2 Oy (cos 2 2+1) sin c • • • / 

Having now obtained general values for tlie coefficients in 
4/®*’ jc, let us consider a little the limitations of the indeterminate 
quantity In the first place, it is plain that must vary inde- 

])endeiitly of v ; and in the next, it appears from y — 

(ftr * 1 " ^i‘)* 7 j 4-1 i. I X a \ t5 

= (3^7^” == — K Cr that x; must never be , 

&c. because then (cos 2 )^ = 0 ^, which, unless — c,, gives 
a, d, = — ( oo)^ that is, both a,, and c/,. infinite, the one negative, 
and the other positive. Thirdly, z must never be a 0, 1, 2, 3, &c. 
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multiple of X, for that would give 21 value 

which could never become = 0 by any finite value to v, unless 
at the same time i, = — r,; and, therefore, the function could 
never be periodic. Fourthly, z must be such that when v = n, 
the order of the periodic function, sin v z must be = 0 . Assume 

therefore 5 ; = and it is evident the first condition is satisfied 
by k being any independent variable ; the second by its never 
becoming a 8ic. multiple of//, and the third by its never 

being a 0, 1, 2, 3, &c. multiple of the same index unless simulta- 
neously 6^ = — c,. Finally, the fourth case is satisfied by k 
having integral values only ; for otherwise k varying indepen- 
dently of y could not generally give sin and, therefore, 

= 0 when — If. 

Moreover it may be further observed, since by (13), (14), 

(If = (If and consequently — bf b^. = c,.? that 

k must be the same in </„, as in and the same in as in 
but not necessarily tlie same in or as in or c\^. This, 
therefore, gives tl)e niunber of functional roots ?/'Mbr the same 
form off, and is another instance of deviation from the algebraic 
analogy. !t arises IVoin a similar cause to the preceding devia- 
tion, an anticipation in part, :is it will presently appear, of the 
arbitrary function in the consiniits //„ r,. 

For the sake of l)revity, we shall adopt one common indeter- 
minate integer which will enable us to give our final result some- 
thing simpler. 

4/’ = f"* 


r 


'{■ Cl 



. vf:K 
sin — - 


/i K 


n 




hr + 


«AA 


k A . vk?. '1 
(6, — Ocos — , sm -- 
n n 


2 CO 8 


k A 


+ Cr) 


kK 


s 


fx 


/rA \ / 2kK , vkK T 

— / ( 2ft^r^ct)s — +Cr® lein — 

. A- A ( ~ "/ JIa . \ . TT ■* ! 

(6, + (\) sin --- \ * a, 1 cos + i 1 sin — j 


k A , r/rA 
— -c, )cos — .sm 
vkK n 

cos 

1 n 


* This formula is in many instances better adapted for practice and printing under the following form , 

%!/’’’■ a’ =* ® - * • 


. vkh k A 
sin — . cos 


A , f . vkK , kK . kK . rAjA) 

\{h^ h(\) cos — .sin — + (w, ~*c,) cos — . sin — -f <?••> 
tt ( « n , M n > 


I & be. cos — + r * sin — .cos — y 
\ n J , n n \ 

- I 

L 

which is produced from the other by merely multiplying tlie terms of thg^numerator and denominator"^ 


, . vkK .kK kK . vkK 

(a, 4 - C-) cos — .sm (®, ~Cr) — • stn 

n n n n 
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This is another general expression for determining from 
a: ==x whatever be the value of r, or rational, irrational, or 
imaginary. If we put ?’ = v = 1 , we easily deduce Mr. Horner's 
expression for>J/ x, namely, 


r. 


r/ + ft .r 


'Zk>, • 

, . ! ft* — ft r cos -f - 1 ■ 

g... = ^ 




•ikK 


^ jr 


1 


(• 22 ) 


•which was investigated for positive integral values only of n, but 
which our general views show to be true for every value real or 
even imaginary. 

Let us now apply these theorems to a few examples. Suppose 
first that« = 2, and /c = 1 ; then cos'-^ = — 1, and the value 

for d becomes - — — - which since the denominator vanishes 

y a (cos A + J ) 

must have /y = — c, Diflercntiatiiig the numerator and deho- 
ininator twice witli respect to r and A respectively, we obtain d = 

g-:, S' denoting differentiation. Therefore, because 5‘r and S^ 


are mutually independent, this value of ' d may b(i any thing, and 
hence 


X = fp - 


u — b ^ j 
ft ± d fx 


{23) 


is the solution of 4;* a = j*. It is rather curious that this solu- 


tion is obtained on the hypothesis (if /: = ” which Mr. Horner 

thinks cannot be, and obtained also from his own theorem. 
Again, let // = 5 and A' = 1, then by Gauss’s division of the 

circle cos ^ = ^ — , and therefore, 


4^ ^ 


9 



a -f h >p X 

2 h'^ — h c {y/ 5 — 1 ) -- 2c- 

^ 

(f {\/ 5 + M) 


wliichis the first and only solution 1 have seen of 4^^ v = x, 

I shall not fur brevity’s sake stop to compute other cases of 
integral functions, but shall just give an instance, the first, I 
believe, that lias been given, of the solution of a fractional func- 


tion. t!?lipposc it 


3 , . , 2k?. SA 

- and A: = j, then cos - - r= cos— = — 

4 ^ n S 


, and, thcrelbi/’, (22) 


f 
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X = (f 


a h(f X 
+ /> 0 + c* 




.(24) 


which coincides with Mr. IVahhagc’s solution of x = x. And 

because = 1 — -- it is evident that 4/"^ x ought to be the in 

• 1 

verse of (24). I’ut thererore in (21) r = ], v = and of 
course making Ic as above = 1. From these data, we have 


, vk\ . f. v-i . . lx 

. — rr bin. — — — jiin — - Mn — 

?i 3 n 2 

v/c\ A I A* A 4 A 1 

cos — cos. - rr - COS — ^COS — ^ 

n .{ i n J 2 


2/{\ 8 A 1 

cos — —cos — 
n 3 2 


Whence 
4/ ” i a ' =: p' 


M '• < , *-<■) 

" ' “o" / * '■/ ■" C 

^ < /•- f ) _ - iC ^ r-a 

i»-6M (’■ ~ b‘‘-hcTi* 

fx h)-- 

•1 It a a 


‘2 t h\fS 


wliich it may be eusilv shown is Ihe inverse of (24), or equal to 
4/-‘x. 

This method (T sididiuu may, for the sake of distinction, be 


called the algebraic. 


{Tit he mmiiui'd ) 


Article III. 

Aytrum'iiiicul Ohserraliom, 1824. 

By Col. Bcaufoy, PBS. 

Jhiiitn/ Ih'afh, ucttr Sfaiiinorc. 

Latituilc 44*5"'^ North. Lon'^nmde Wc^t in tiiuc 1' 2()*98". 

Oct, 2 . Innuorsitin oi' Jupita\> sccmid J l.S^ iit) 50 5Ifan Time at Bushey. 

satellite 52 il Mean Time at (rreenwich. 

Oct. M. ImmcrMou of thipiter’s hr.stjl? 01 OH JMcaii Time at Bushey. 

satellite C^T iMcan Time at (rreenwich. 
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Article IV. 

On Fluoric Acid, and its most remarkable Combinations. 

IJy Jac. Berzelius.* 

1 . Compoufids of Fluoric Acid with Fleciroposilwe Oxides, or 
wil/i l/tc iSa/iiie Bfr^cs propevli/ so called. 

FLUOiur acid, which may now be regarded either as a 
hydracid, or as an oxygen acid, is distinguislied before every 
other substance by its great capacity of saturation, which, 
according to my earlier experiments, amounted to so much as 
72*71, and, as will be subsequently demonstrated, is even some- 
what higher than this quantity. With alkalies, it forms salts 
which are soluble in water, and whicli, when in a solid crystal- 
lized form, invariably possess either an acid or an alkaline reac- 
tion, as is the case with the uorates, seleniates, arseniates, and 
phosphates. If a soliilion of a fluate be saturated until it pos- 
sesses a perfectly neutral reaction, and il'it be then committed 
to evaporation, there is alwa\s obtained, either an acid salt, 
while the supernatant liquid becomes alkaline, or the contrary. 
The fluates which 1 shall in this memoir style neutral, are those 
in which 100 parts of tluoric acid combine w ith a ({uautity of a 
base containing 74*72 parts of oxygen. Those couLuining an 
alkaline base, react as alJailics, and have a saline and weakly 
alkaline taste. Those wliose liase is an alkaline earth, are gene- 
rally insoluble in water, and in that case possess no reaction 
whatever. Fluoric acid forms, acid crystalhzable salts with all 
the alkalies, whicli ])ossess a strongly and })urely acid taste, and 
whose solutions in water rapidily corrode glass. All the colour- 
less crystallized fluates approach closely in refractive power to 
that of water; hence, when immersed in water, they appear 
semitransparent, and indeed their presence frequently remains 
unobserved, until the iicpiid is decanted. Ail the experiments 
alluded to in this ineinoir were made in vessels of platinum, 
except when the employment of glass vessels is expressly men- 
tioned. 

Fluate iff Pofadi, — a. The acid fluate may be prepared by 
mixing with fluoric acid a quantity of potash insufficient to pro- 
duce neutralization. During evaporation, a portion of the acid 
is dissipated, but tlie greater part crystallizes with the alkali on 
cooling. When obtamed hastily in this manner, the salt forms 
an apparently solid ufliass, composed of broad plates, intersecting 
one*^nother, and leaving numerous trapezoidal interstices, which 

*■ Abstracted from Kongl. Vet. Acad. Ilandl. 1823, St. 11. W^ant oC room obliges 
us to omit a comji^rchensivc liistorical sketch of the experiments and opinions of preced- 
ing inquirers. 
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are filled with liquid. If a saturated solution be abandoned to 
spontaneous evaporation, the salt gradually crystallizes in rect* 
angular four-sided tables, with truncated lateral edges ; resem- 
bling the form which we would produce by truncating two oppo- 
site apexes of an octahedron so deeply, as to (‘Oiivert it into a 
table. Sometimes also it crystallizes in cubes. It is very soluble 
ill water, but its solubility is dimiuislied ii>a remarkable degree 
by the presence of an excess of acid. Wiien heated, it melts, 
gives ofI‘its excess of acid, and again liocomes solid. The resi- 
due weighs 74*y per cent, and consists of the neutral salt. When 
the salt is iucorpoiated with six times its weight of oxide of lead, 
and ignited, there is expelled lid) per cent, of pure water, which, 
according as we consider fluoric acid to be an oxide or a 
hydracid, may be sup})osed either to have constituted a basis for 
the excess of acid, or to have been generated by the union of 
the hydrogen of tlie acirl with the oxygen of the oxide of lead. 
The acid salt is composed, therefon^ of an atom of fluate of 
potash and an atom of hydrous fluoric acid. 

/y.*Thc neutral fluate of potash is most easily pr(q)ared by 
supersaturating bicaihonale of potash with fluoric acid, evapo- 
rating the solution to dryness, and exjielliug the excess of acid 
frem the residue by ignidon. It has a sliarp saline taste, reacts 
strongly as ;»’* alkali, and is excessively delhjuescenl. It is very 
diflicultly crvslalh/ahle ; but if a. sedation be allowed to evapo- 
rate ill a teniiicratuie between 9"/’ and )()4®, tlu* salt may be 
obtained in crystals, which are soinetmies (‘ubes, and sometimes 
rectangular four-sided p» isms. If a concentrated solution of this 
salt be neutralized with acetic acid, it may be evaporated to 
dryness without any of the acid separating ; nor can the acetic 
acid be completely expelled, or the original salt regenerated, 
except by subjecting the residue to ignition. The )lution of 
this compound salt is strictly neutral while in a state of concen- 
tration; l)ut if it he largely diluted with water, it acquires a 
strongly aidd reaction, and tlic acetic acid becomes at the same 
time disengaged. I consider this property to bo very remark- 
able. A solution of tins salt, even when cold, slowly attacks 
glass, and destroys its polish. I’his property, for winch I can 
conceive no satislncttuy explanation, at first appeared to mo to 
be occasioned by a tendency in the neutral fluate to combine 
with an excess of base. To determine, tiierefore, if it be possible 
to produce a sub-fiuate, I mixed a concentrated solution of the 
neutral salt with an alcoholic solution of petash ; but I could not 
perceive that any alteration was producech on its properties by 
this addition. 1 then fused a mixture of the neutral salj^and 
subcarbonate of' potash ; but no carbonic acid was expelled, nor 
did the mixture sustain any diminution of weight. Hence it 
appears that a siibsalt cannot be easily formed, sO^long at least 
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as the excess of potash is in a situation to combine either with 
carbonic acid or with water. Fluate of potash in a red heat dis- 
solves silica, and forms with it a transparent mass ; and no sili- 
rated fluoric acid is disenga^'ed, in temperatures below that 
necessary to melt glass. I'he mass on cooling has a white 
porcelaneous aspect, and water extracts from it a deliquescent 
salt. * 

Fluate of So(l(t.--a. The acid fluate may be crystallized in 
transparent rhomboids, it possesses a sharp and purely acid 
taste, and is but sparingly soluble in cold water. It is composed 
of an atom of fluate of soda, and an atom of hydrous fluoric 
acid. 

/>. The neutral fuate of soda is most economically prepared by 
mixing 100 parts of dry silicated fluate of soda and 112 parts of 
anhydrous subcarbonate of soda with as much water as will form 
with them a tliin pap, and boiling the whole until it ceases to 
efl'ervesce. After about an hour, the mixture concretes to a solid 
mass : this must be rc'diiced to powder, and again boiled in 
water, so long as it etfervcsccs. By this means we obLuin a 
mixture of fluate of soda and silica: the former is to be sepa.- 
rated by repeatedly washing the insoluble portion with water."^* 
The solution, when slowly eva])orated, deposits the salt in crys- 
tals. But with whatever precautions the jireparation of this salt 
may be conducted, a small quantity of the silica invariably 
passes into solution : hence after the greater porli(>n of the fluate 
of soda has crystalli/ed, the lK|uid becomes opalescent, being 
unable to retain the \vlu>]e of the ua(a>mbincd silica in solution. 
It must be evaporated to dr 3 m(‘ss, and the residue ignited, in 
order to render this silica insoluble. If any of the double fluate 
had escaped decomposition at the commencement of the process, 
it forms a part of this dry mass, audits excess of acid is expelled 
during the ignition : the dissipation of the last portions may be 
greatly facilitated by introducing into the crLicd)]e, while red- 
hot, a bit of carbonate of ammonia, and iuiinediatt‘ly after 
covering it up with its lid. 

Fluate of soda crystallizes in cubes and regular t)clahi^drons : 
the crystals are transparent, and have soinctiiniis the lustre of 
mother of pearl when viewed with reflected liglil. It is always 
obtained in octahedrons, wlu n the solution contains carbonate 
of "soda. It is remarkable tliat the fluates of potash and soda are 
isornorphous with the muriates of the same bases (chloride of 
potassium and chloride of s:odiumb and also, so iiir at least as 
can be concluded frmu what has been already ascertained, with 
the •analogous compounds formed by iodine. This salt is less 
fusible than glass. Water disstdves it very slow ly ; and its solu- 

* The object of this process is to prevent the silicate from {gelatinizing ; the gelatinous 
silica resulting from the deconipo&ition of f}uosili'*ate^ being sensibly soluble in water. 
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the deg a^mented in elevation of 
temperature. At the temperature ot (iP, 100 parts of water are 
capable of retaining in solution four parts of the salt. It is 
almost completely insoluble in alcohol. 

Fluate of Lilhia. — a. The acid fluate is a crystallizable salt, 
but little soluble in water. //. The neutral fluate dissolves with 
great difticulty in water, resembling in the degree of its solubility 
the carbonate of llthia. The solution is converted by evapora- 
tion into a white mealy-looking mass, composed of opaque 
granules. 

F/uate of Ammonia, — a. The acid fluate is a deliquesctmt salt, 
which maybe obtained in the form of granular crystals by allow- 
ing a solution to eva[)orate in a temperature about 100*^. /v. The 
neutral fluate cannot be procured by the humid way otherwise 
than dissolved in water ; because wlieii a neutralized solution is 
exposed to the open uir, even in the ordinary temperatures, it 
gradually loses a portion of its amnioiiia, and is converted into 
the acid salt. It may, however, be easily prepared in the dry 
way by the following ])rocess. Mix in a jdatiiiuin crucible 
1 part of sal aiumoniac and 2^ parts of fluate of soda, both tho- 
roughly pulverised, and in a state complete dryness ; and 
cover (ho crucible witli nn inverted lid, filled wdlh water, in 
order tluit it may be ])r( served .sulliciently cool. Let a gentle 
heat Ixi now^ applied to the crucilde by means of a spiritdamp : 
the fluate of aumiouia w ill spc^edily volatilize without the slightest 
adniixture of sal ammoniac, and will condense upon the hd in a 
mass of "inaU prisms. Tliis suit is permanent in the air; it is 
copiously soluble in waiter, but only slightly so in alcohol. 
When heated, it melts before it begins to sublime. In glass 
vessels it cannot l)e preserved even wiien dry, without corroding' 
them. Ammonia, in the gaseous state, is rapidly absorbed by 
it, and the product is a subsalt^ wdiich is decomposed by subli- 
mation. 

Fhialc of Imri/t'cr. is most easily obtained by digesting newly 
precijjitaU'd carbonate of barjtes in an excess of fluoric acid: 
the carbonate is gradually converted into fluate of barytes, which 
remains imdissulved. This salt is only very slightly soluble in 
w'aler, or ui an excess of fluoric acid. It dissolves abundantly 
in mnriatic acid, and ammonia precipitates from the solution a 
chemical compound of fluate and muriate of barytes. The same 
compound may be formed by mixing solutions of fluate of soda 
and muriate ori)arvtA's. it is much more spluble in winter than 
fluate of barytes, and by evaporating the solution, may be reco- 
vered ill granular crystals. Repeated w^ashings decompose* it 
partially; the residue upon the fitter, however, when dissolved 
in water, retains to the last the property of precipitating nitrate 
of silver. I found it by analysis to be anhydrous;* and to be 
composed of an atom of muriate and an atom of Jluate of barytes. 
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It is, therefore, a double sak with two acids, or at least an ana- 
logous compound. 

1 did not succeed in forming either a super or a subfluate of 
barytes. 

Filiate of sironliaii may be prepared in the same manner as 
the preceding, which it closely resembles in its inconsiderable 
solubility in water, or an excess of fluoric acid. 

Filiate of Lime. — The best method of obtaining this salt arti- 
ficially is to digest newly precipitated carbonate of lime in an 
excess of fluoric acid. When thus prepared, it constitutes a 
granular powder, which may be easily washed. When we 
attempt to prepare it by mixing solutions of a neutral salt of lime 
and a neutral fluate, it always precipitates as a jelly, which it is 
impossible to wash, because it speedily stops up the pores of the 
filter ; and it retains this gelatinous form even after having been 
evaporated to dryness, and digested in water. Its deposition is 
somewhat jirouioted by the addition of ammonia. Acids dis- 
solve it slightly when newly formed, and the addition of an alkali 
precipitates it from the solution unaltered. 

Sulphuric acid incorporated with linely pounded fluate of lime, 
whether prejiared arlillcialiy or the native sjiar, converts it into 
a transparent s\rupy mass, whicli may be drawn into threads; 
but no expulsion of acid takes place until tlie mixture is heated 
to a t( in])crature of about 10(P. The addition of water to the 
liquid renders it opacjue, and causes the disengagement of fluoric 
acid. Concentiuted lutiic and niuiiatic acids render fluor spar 
transparent in a similar manner, but the liquid is not so gluti- 
nous, and the mineral ih precipitated unaltered by water, fl'the 
fluor spar contains the slightest admixture oi’ silica, it instantly 
efl’eivesces when mixed with sulphuric acid. 

Fluate of lime appears to be isouiorphous with the fluates of 
potash and soda. 

Finale (jf magnesia is insoluble in water, and in an excess of 
fluoric acid. 

Fluate ojf/ucitia is difficultly soluble in water ; but a solution 
saturated in a temperatuie of 212° deposits on cooling minute 
crystalline scales, whicli possess an astringent taste, and redden 
moistened litmus ])aper. K either this nor the preceding salt is 
decomposed by ignition. 

Fluate of yttria is nearly insoluble, even in an excess of acid ; 
before being ignited, however, it has an astringent taste, and 
reddens moistened litmus paper. 

Fluate of alumina is very soluble in water. A solution of it 
wh^n concentrated forms a clear uncrystallizable syrup, and 
when evaporated to dryness, it leaves the salt in the state of a 
transparent, yellowish coloured, friable mass, resembling gum 
arabic. Tlnis prepared it is tasteless, and when put into water, 
appiears at first tp be insoluble, but in the course of about an hour, 



1824 .] M, Berzelius on Fluoric Acid, 335 

it is completely dissolved, and it dissolves still more rapidly in 
boiling water, A subftuaie may be obtained either by igniting 
the neutral fluate, or by digesting it in water along with hydrate 
of alumina, 

Fluaie of zirconia is very soluble in water. The solution when 
evaporated deposits crystals, which when digested in water are 
decomposed into an acid salt which passes into solution, and a 
subsalt which remains undissolved. 

Filiate of Oxidu/c of Manganese. — A crystalline powder, per- 
manent in a red heat, and soluble in water, with the assistance 
of an excess of acid. 

Fluate of Oxide of Manganese. — A solution of the native 
hydrated oxide in fluoric acid has an intense red colour, and by 
spontaneous evaporation deposits this salt in transparent prisma- 
tic crystals, which are dark brown coloured when large, but 
ruby red wiien minute. In a minimum of water it dissolves with- 
out decomposition ; but il‘ the solulion be lieated or diluted, a 
subsalt precipitates, and an acid salt remains dissolved. 

Filial e of oxidiilc (f iron mwj prepared by dissolving the 
metal, with the aid of a gentle heat, in fluoric acid; the salt 
gradually separates in small crystals, which appear to be rect- 
angular four-sided tables. When nrst obtained, it is white, but 
acquires a yellowish shade on exposure to the air. Water dis- 
solves it sparingly. Ignited, it gives off water of crystallization, 
and a small qnantd y of acid : after this, it becomes red coloured, 
and sustains no further decompoMtioii. 

Finale of ox idc of iron is obtainetl in the form of a crystallized 
pale flesh coloured powder, by dissolving the liydrated peroxide 
in fluoric acid, and evaporating. U lias a sweet and astiingent 
taste. Water dissolves it slowly, but completely ; the solution 
is colourless even when concentrated, and amuionia does not 
develop in it a deep red colour, as hafipens wnh solutions of the 
ordinary salts of oxide of iron. Ammonia added in excess pre- 
cipitates from tliis solution a subfuatc. 

Finale of oxide of tine forms small white opaque crystals, 
which are difticullly soluble in water, but are copiously dissolved 
by ammonia. 

Finale if ox:ide ofcadnnnniii^ obtained by evaporating a solu- 
tion in the state of a white crust, which exhibits no indications 
of a regular crystallization, 

Flnates of the Oxides of Cohall ^ 'Nickel, and Copper , — The 
colour of the first is rose red ; of the second light green ; of the 
third light blue ; in other respects their properties are so closely 
similar that a description of one may be accurately appli^ to 
the rest. They may be prepared by mixing the carbonated 
oxide with fluoric acid : it dissolves with eftervescence, and the 
fluate is soon after precipitated in the form of a h^vy powder. 
If an excess of carbonate be added, and especially if heat be at 



336 M. Berzelius on Fluoric Acid. [N-ov, 

the same time applied, the fluate thus formed is gradually coi»- 
verted into a subfluate. The neutral salts are only sparingly 
soluble in water. A small quantity of water dissolves them 
unaltered ; but an excess decomposes them into salts which are 
held in solution by the disengaged acid, and insoluble subsalts. 
The suhjiuates of nickel and copper have a pale green colour. 
The fluate of copper,* when decomposed by sulphuric acid, yields 
116 per cent, of sulphate of copper, and when ignited with ten 
times its weight of oxide of lead, gives olf 26*3 p. c. of water. 
Hence it is a neutral fluate of cop])er combined with four atoms 
of water. The insoluble salt obtained by boiling the preceding 
in water yields, by a similar mode of analysis, 158*2 p. c. of sul- 
phate of copper and 9*3 p. c. of water. It is, therefore, a sub- 
salt, composed of two atoms of peroxide of cupper, one atom of 
fluoric acid, and two atoms of water 

Fluate of oxidulc of copper may he formed by treating the 
hydrate with fluoric acid : it instantly liecomes red, and does not 
dissolve in an excess of the acid. It must be w^ashed with alco- 
hol. When ignited it assumes a dark cinnabar red colour. 
When exposed in a moistened state to the air, it at first becomes 
yellow, in consequence of half the base forming with the acid 
neutral fluate of oxidule, while the other half forms hydrate of 
oxidule ; after some time it becomes green, and is whblly con- 
verted into the subfluate of oxide of copper. This salt is soluble 
in muriatic acid : the solution is black, and water precipitates 
the salt in the form of a pale rose red coloured powder. 

Fluates of oxidule and tf ox ide of eeriian correspond ih most 
of their characters with the fluate of yttria. Both occur native. 
The fluate of oxide of cerium has a yellow colour. 

Fluate of lead is slightly soluble in water, but not in an excess 
of fluoric acid. It melts in a low heat, and after fusion appears 
yellow. Ammonia converts it very readily into a subsalt. This 
subjtuate in soluble in water; when the solution is exposed for 
some time to the aii*, it becomes turbid, and a crust is formed 
upon its surface, composed of carbonate and fluate of lead. If 
a solution of fluate of soda be mixed with a* boiling hot solution 
of muriate of lead, a double sail precipitates, which is to a small 
extent dissolved, but is not in the least degree decomposed by 
washing. This salt is while and pulverulent, and may .be fused 
without losing either acid or water. I found it by analysis to be 
composed of an atom of fluate of lead and an atom of muriate or 
chloride of lead. 

Fhiate of oxide (f chromium maybe prepared by dissolving 

* Berzelius considers the atomic weights of oxygen, fluoric acid, oxfde of copper, and 
water, to be 100, 270*34, 991«39, and 1 12*4354. If we represent them by tlie num- 
bers 1, l*3d]7,j29 1*125, the neutral salt will be composed of one atom of acid, one 

of base, and two of water ; and the subbait, of one atom of acid, two of base, and one of 
watw. 
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the newly precipitated oxide in fluoric acid. The solution has a 
rose red colour, and affords a pale rose red coloured salt by 
evaporation. 

Fluate of Oxidule, — A green crystalline mass, easily soluble 
in water. 

Fluate of antimony is v^ry soluble in water, and may be 
obtained in colourless crystals by spontaneous evaporation. Its 
taste resembles that of tartar emetic. 

Fluate of oxidate oftinis easily soluble in water, and crystal- 
lizes in white, shining, opaque prisms. It becomes rapidly per- 
oxidized when exposed to the air. 

Fluate of Oxide of Uranium. — A white pulverulent salt, 
readily soluble in water, and affording a yellow coloured 
solution. 

Fluate of Silver. — -A very soluble deliquescent salt, whose 
properties have been already sufficiently described by Gay- 
Lussac and Thenard. 

Fluate of oxide of mercury crystallizes in dark yellow coloured 
prisms. Water decomposes these crystals, and a portion of the 
oxide remains undissolved, in the state of a beautiful yellow 
subsalty resembling turpeth mineral. Ignited in a platinum 
vessel, the neutral sf^lt suMinies, and forms light yellow coloured 
crystals ; but a portion of it attlie same time undergoes decom- 
position, and the platinum is corroded. In a glass retort it is 
instantly decomposed, and there distils over a mixture of sili- 
cated Huoric acid gas and metallic mercury. Ammonia con- 
verts this salt into a white coloured double salt, containing an 
excess of base. 

Fluate of Oxiduk (f Mercury. — I could not succeed in pre- 
paring, either by distilling the fluate of oxide with mercury by 
treating calomel with a solution of fluate of soda, or by evapo- 
rating over mercury a mixture of fluoric acid and a solution of 
nitrate of oxidule of mercury. In the last experiment, the nitrate 
of mercury reaj)j)eared in crystals, and the fluoric acid did not 
produce the slightest decomposition. 

Fluate of Oxide of Flalinum. — It is generally considered 
difficult to combine oxide of platinum with any other acid than 
the muriatic: this object may however be easily effected by 
dissolving in water a quantity of the salt of ]>otash whose acid 
we wish to combine with the oxide, and by mixing the solution 
wdth muriate of platinum so long as it continues to produce a 
precipitate. A small quantity of the mupiate of platinum and 
potasli remains in solution, but by evaporating the clear liquid, 
the whole of this may be made to separate in crystals. J»had 
recourse to this method in preparing the fluate of platinum. The 
clear liquid was evaporated to dryness, and the residue was 
treated with alcohol, which dissolved the fluate, ^but left the 

New Series^ vol. viii, z 
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double muriate untouched. The alcoholic solution mixed with 
water, and abandoned to spontaneous evaporation, was gradually 
converted into a bright yellow coloured uncrystallized mass. 
This salt forms a double salt with fluate of potash, 

iSaturatirig Capacity of Fluoric Acid . — From some experi- 
ments made, on a former occasion, with the utmost attention to 
accuracy, 1 concluded that 100 parts of pure fluor spar, when 
decomposed by sulphuric acid, yield 173*03 parts of sulphate of 
lime. 1 had still in my possession the specimen which had fur- 
nished materials for the preceding determination, and on repeat- 
ing the analysis with it, 1 obtained precisely the same result ; 
but being now better apprized of the circumstance that fluoric 
and phosphoric acids almost invariably accompany one another 
in the mineral kingdom, I was induced to examine the specimen 
more narrowly, and found that it was in fact contaminated with 
half a per cent of phosphate of lime mixed with some phosphate 
of oxidulc of manganese. I ascertained the presence of these 
substances by digesting the gypsum in muriatic acid, precipitat- 
ing by ammonia, and treating the precipitate with water so Jong 
us any sulphate of lime jmssed into solution : the phosphates 
remained undissolved, and were instantly recognized by their 
behaviour before the blowpipe. The unavoidable errors attend- 
ant upon this method of analysis, however, rendered it impossi- 
ble for me to determine the quantity of the phosphates with 
perfect precision : I was, therefore, unable to deduce from the 
experiment the exact saturating capacity of fluoric acid. On 
this account, I resolved to repeat the analysis with a quantity of 
artificial fluate of lime, prepared with the utmost precautions to 
ensure the absence of every foreign admixture. The acid which 
I employed for this purpose was prepared from pure fluor spar, 
and distilled sulphuric acid, in a distillatory apparatus of plati- 
num; and was received in distilled water, until the liquid began 
to smoke : in order still more to obviate the possibility of the 
presence of silica, the first fourth of the acid which distilled 
over was kept separate. This acid was mixed with a quantity 
of carbonate of lime insufficient to saturate it completely ; and 
the fluate of lime thus formed was washed in a funnel of plati- 
num. On the supposition that the salt might still retain some 
silica, I mixed it with cold concentrated muriatic acid, and at 
the conclusion of an hour, washed it thoroughly with water. 
Had the slightest trace of silica been present, it would have 
been dissolved out by this treatment, in the form of a double salt 
with the fluoric acid and lime. If fluate of lime, after ignition, 
can , be moistened with fluoric acid without sustaining any 
elevalion of temperature, it may be regarded as absolutely free 
from silica ; for if the smallest quantity of silica bo present, .this 
treatment always occasions a sensible evolution of heat. Of all 
the fluates which I have examined, the fluate of lime was the 
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only one which I succeeded in freeu^ completely from the 
last portions of silica. 

100 parts of the fluate of lime thus prepared and purified were 
digested in the state of an impalpable powder in concentrated 
sulphuric acid, and after a considerable interval, the mixture was 
evaporated to dryness and^ignited. In different experiments, I 
obtained 174\9, 175, and 175* 12 parts of.sulphate of lime. Of 
these numbers, 1 consider the middle one, 175, to be the most 
accurate. According to this experiment, fluate of lime is com- 
posed of 

Fluoric acid 27*3225 100 

Lime 72*0775 260 

And the atomic weight of fluoric acid is 270*34, instead of 275, 
the number which 1 had previously given in my tables. It may, 
perhaps, be objected that the number 270*34 is not an equimul- 
tiple of 0*25, which has been considered as the true atomic 
weight of hydrogen, and which many philosophers are of opi- 
nion ought to divide without a remainder the atomic weights of 
all “other su\)siauces. I do not think that any argument of 
general application can be deduced from the circumstance that 
the atomic weight of oxygen is divisible without a remainder by 
this number, and that tile atomic weights of several other sub- 
stances appioach very nearly to equimultiples of 6*25.* This 
number is so small, when compared with the atomic weights of 
most other substances, that it is generally exceeded by the un- 
avoidable errors of experiment; consequently, more decisive 
proofs than any hitherto obtained are required from this source, 
before the question can be finally answered. We are as yet 
acquainted with no physical circumstances which render this 
simplicity of relation a necessary law of nature, and until this be 
proved, we must continue to regard the supposed system of mul- 
tiples as very possibly nothing else than a seducing hypothesis. 
Be that as it may, the former atomic weight of fluoric acid, 275, 
which is an equimultiple by 44 of 6*25, is unquestionably too 
high. Those chemists who will be disposed to correct the new 
atomic weight in conformity with the supposition alluded to 
above, will make it 268*75, a number which certainly differs very 
little from 270*34, but is in so far arbitrary, that it does not 
result from any direct experiment. 

Double Salts of Fluoric Acid with two Saline Bases . — The acid 
fl nates of the alkaline bases possess a remarkable tendency to 
combine with a different base, in the proportion requisite to 

* From the experiments which 1 made in company with M. Dulong on the composi- 
tion of water and on the specific gravity of hydrogen gas, it follows that atomic 
weight of hydrogen is 6*2 177. This number I have ^opted in my tables, and it is 
obvious that a very inconsiderable deficiency in the number 6*25 would overthrow the 
whole hypothesis. 

z2 
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saturate their excess of acid ; nevertheless these combinations 
cannot be effected in the humid way with all the saline bases, 
for the mixture, in some instances, separates either by prec^i- 
tation, or by crystallization, into two distinct fliiates. The 
fluates of potash and soda do not combine, and if either of their 
acid salts be saturated with ammoni?f, the whole of that alkali is 
gradually dissipated, even when the evaporation is performed in 
the ordinary atmospheric temperatures, and w^e again obtain 
the acid salts unaltered. 

One of the most interesting of these double salts is unques 
tionably the combination ofjinate of soda aud flu ate of alumina y 
which occurs in the mineral kingdom, and is known to 'mineral- 
ogists by the name of cryolite. It may also be prepared artifi- 
cially, Thus if a solution of acid fluate of soda be cautiously 
mixed with hydrate of alumina iiiiiil it loses its acid reaction, 
the liquid becomes little more than pure water, and when eva- 
porated leaves a mere film of the double salt, which had remained 
in solution. As both the fluate of soda and fluate of alumina 
are readily soluble in Avater, this experiment of itself demon- 
strates that ill the double fluate which precipitates the propor- 
tion of its constituent salts is such that both contain the same 
quantity of acid ; otherwise an excess of one or other of the two 
salts would have remained in solution. This compound may 
also be formed by digesting hydrate of alumina in a solution of 
neutral fluate of soda. If the experiment be made in a close 
vessel, the liquid, when the decomposition is eflected, possesses 
an alkaline and caustic taste ; if‘ under free exposure to the 
atmosphere, the liquid attracts carbonic acid, and is found to be 
a solution of carbonate of soda. JDuring the digestion, the 
alumina rapidly assumes the appearance of a semitransparent 
mass ; but when dried, it loses the whole of its gelatinous 
aspect, and becomes white and jiulverulent. 

To satisfy myself of the identity of these double salts with the 
one formed by nature, I subjected a quantity of cryolite to 
analysis. When ignited, it gives oft‘ neither chemically com- 
bined water, nor silicated fluoric acid. 100 parts were digested 
with sulphuric acid so long as fluoric acid continued to escape ; 
the mixture w as then evaporated, until the greater portion of the 
excess of sulphuric acid w as dissipated. Ihe saline mass being 
redissolved in water, aud the solution decomposed by ammonia, 
gave 24*4 parts of alumina. The filtered liquid was now evapo- 
rated to dryne6.s, and the residue was cautiously ignited, in order 
to free the sulphate of soda from sulphate of ammonia and excess 
of The salt after fusion weighed 101 parts, equivalent to 

44'‘25 parts of soda* Consequently 100 parts of the mineral are 
coil&posed of 
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Fluoric acid (iucluding loss) 31*35 

Soda * 44*25 

Alumina 24*40 


100*00 

The two bases, therefore, contain equal quantities of oxygen, 
and saturate equal quantities of fluoric acid. 

A similar compound may be obtained by treating the acid 
fluate of potmh with alumina ; but it seems to depend upon 
weaker affinities than the preceding, for a dilute solution of the 
salt dissolves the hydrate without becoming turbid, and if the 
hydrate be emi)loyed in sufficient quantity to supersaturate the 
acid, the liquid flltored from the mixture is found to contain a 
large portion of neutral fluate of potash. The insoluble double 
salt may however be obtained in a state of purity, either by boil- 
ing the mixture, or by evaporating the liquid in contact with 
hydrate of alumina. Like the preceding it is semitransparent 
while moist, but while and pulverulent when in a state of dry- 
nesi?, Gay-Lussac and I'hemird have stated that a solution of 
alum is precipitated by fluate of potash, but this precipitate can 
be made to appear instantaneously only by reversing their expe- 
riment ; for Vv iien a solution of fluate of potash is added gradually 
to a solution of alum, it does nut occasion the slightest turbid- 
ness until its quantity is sufiicient to form with the alumina tlie 
insoluble double fluate. They mistook, therefore, this double 
salt for the simple fluate of alumina. In the analysis of minerals 
which contain at once alumina and fluoric acid, and whose 
decojuposition has been eliected by potash or soda, this combi- 
nation of the tw^o fluates is always precipitated along with the 
alumina ; and wdien this precipitate is violently ignited, the 
alumina displaces the fluoric acid from its union with potash, 
and tlierc is obtained the usual sublimate of silica mixed with a 
little alumina around the lid of the crucible. The silica proceeds 
from a small quantity which had been precipitated with 

the alumina, and both it and that eaith are separated -rom the 
fluoric acid by the water which is formed by the hydrogen of 
the coinl)ustible, and are deposited around thot-part of the edge 
of the crucible, along which tlie gases make their escape. 

A double Jluaic of (ummmia and alumina may also be prepared 
by digesting hydrate of alumina either in the acid, or in the 
neutral fluate of ammonia. While still moist it has a semi- 
transparent appearance, like gelatinous silica, but is converted 
into a white powder by drying. When ignited, it gives off first 
ammonia, then acid fluate of ammonia, and subfluate of alumina 
remains. It dissolves to a certain extent in pure water, l5ut not 
in the liquid from which it is precipitated, nor in ammonia. The 
double salts of soda and potash are also soluble i» water, but to 
a much smaller extent ; indeed the latter m^y be washed with- 
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out any sensible loss. That lithia forms an insoluble double 
salt with fluoric acid and alumina is already well known ; for 
the mineral called amblygonite consists of a compound of this 
nature mixed with a double subphosphate of the same bases. 

Fluate of alumina possesses a similar tendency to form double 
salts with the metallic fluates. I haVe examined its compounds 
with the fluates of the oxides of copper, nickel, and zinc. They 
are in general more soluble in water than the simple metallic 
fluates, and, contrary to what takes place with the latter, they 

{ )ass into solution without undergoing decomposition ; iieverthe- 
ess, like the fluate of alumina, after they have been once reduced 
to a solid form, a long time elapses before they can be again 
redissolved by cold water. The double salt of copper is pale 
bluish green, that of nickel pale apple green, that of zinc colour- 
less ; and they may be all obtained ciystallized in long prismatic 
needles by spontaneous evaporation. Ammonia precipitates 
from the aqueous solution an aluminate of the oxide. I have not 
entered more minutely into the investigation of these compounds 
than was necessary to demonstrate tlie remarkable tendency of 
fluoric acid when in union with oxides which act not only very 
feebly as acids, to form double salts with the fluates of a differ- 
ent class of oxides, which invariably possess the characters of 
bases when combined either with the electronegative oxides, or 
with the weaker acids. Other oxides also, which, like alumina, 
contain three atoms of oxygen, as, for example, oxidule of chro- 
mium, oxide of iron, yield similar series of double salts, which 
are in general either insoluble, or very difficultly soluble in water. 
In most cases these compounds do not precipitate until the 
mixed solutions are heated. The double salts formed by fluate 
of oxidule of chromium with the alkaline fluates are grass green 
pulverulent precipitates ; those of oxide of iron are pale straw 
yellow, or almost colourless. 

The alkaline fluates containing an excess of acid resemble the 
acid sulphates, tartrates, and oxalates of potash or soda, in the 
great readiness with which they combine with other bases, par- 
ticularly metallic oxides, in order to form double salts. 1 have 
examined the double salts which they form with the oxides of 
iron, copper, nickel, cobalt, manganese, and zinc. They are in 
general difficultly soluble in water, and possess only a faint shade 
of the colour of their metallic oxide. The alkaline fluates form 
double salts also with the fluate of oxide of platinum. They 
crystallize only from a -very concentrated solution, and the crys- 
tals have a dark brown colour, more intense even than that of 
the simple salts of platinum. They are insoluble in alcohol. 
The fluate of uranium forms double fluates wdth the utmost faci- 
lity: most of them dissolve in water, and those containing an 
alkaline fluater shoot in yellow coloured crystals. Oxide of 
aittimQny also fornjs a series of double salts, which are crystalii- 
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zable, but are more difficultly soluble than those of oxide of 
uranium. 

The occasional differences observable between the preceding 
and Gay-Lussac and Thenard's descriptions arise principally 
from these chemists having formed some of their fluates by 
double decomposition, by which they obtained double in place 
of simple salts. 

( To he continued,) 


Article V. 

Remarks on Mr. Tiattlefs Method of preparing Morphia, 

By W. A. South, Esq. 

(To the Editors Annals of Philosophy.) 

GENTLEMEN, Jug. 10, 1824. 

In the Medico-Chirurgical Review for last June, I find a 
paper from Mr. Battley, professing to show '' the constituents 
of opium. ’’ Mr. Battley states that twenty-six pounds (avoir- 
dupois) of dry opium imparted to distilled water twenty-three 
pounds (rather more than usual, I think), leaving a residuum 
weighing three pounds when dried; this residuum, or refuse^ I 
apprehend to contain the morphiuni^ and to the exposition oiihis 
fact my present and immediate purpose is confined.'’ The fair 
inference to be drawn from this statement, the definite article the 
being used, I conceive to be, that the morphium is contained in 
the residue alone. How far this assertion is correct I will leave 
those to determine who liavc obtained morphia from the fijr- 
mulm of llobiquet, Choulant, Thomson, and others, when the 
aqueous infusion alone was ordered, and from which it would 
appear they were successful in obtaining the desired salt. That 
Mr. Battley miglit obtain morphia from the residuum of the 
opium after it had been submitted to the usual processes given 
for that purpose, I am perfectly aware, and as far as I can judge, 
he might liave added, in a greater state of purity. 

The residuum of three pounds liaving been macerated in 
acetic acid produced, on the addition of ammonia in excess, a 
precipitate amounting to 38 drams 20 grains when dried, from 
which Mr. B. obtained morphia at tlie rate of 29 grains per 
dram. Mr. Ik then proceeds to show a similar result from 
the residual matter of tincture of opium, tincture bottoms.” 
This appears to be at the rate of 28 grains per dram of precipi- 
tate. So far Mr. B. seems to have been particularly forftinate^ 
in showing a similar result but coupling it with the con* 
eluding paragraph of his paper, viz. I must not mow conclude, 
without stating that laudanum, tincture of opmm, does not con- 
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tain any, or if any, only a very small portion of morphiutn,’^ he 
is I think particularly unfortunate. If Mr. Battley mean to say 
that the distilled water in which he had infused the opium did 
not contain any morphia, how does it happen that so many 
have obtained it from such a solution ? and if he admit that it 
does contain morphia, where is the corresponding quantity 
from the opium infusgd in spirit, if it be not held in solution by 
the spirit? Unless Mr. Battley can state by what means the 
morphia can make its exit, 1 must consider that his experi- 
ments prove directly the reverse of his conclusions. 

W. A. South. 


Article VI. 

Experiments on the Ana/i/sis of some of the A iriform Compounds 
of JNitrogen. By William Henry, MD. FRS. &c. &c. 

(^Condii did from p. ^ 

2. — Of the Analysis of Nitric Acid. 

The evidence of the composition of nitric acid, on which the 
view, now most commonly taken of its constitution, is founded, 
is derived almost entirely from synthetic experiments. Sir H. 
Davy long ago stated,^* that 4 in volume of nitrous gas and 2 of 
oxygen gas, condensed in water, absorb 1 in volume of oxygen 
to becmnie nitric acid. But 4 in volume of nitrous gas being 
equivalent to 2 of nitrogen and 2 of oxygen, the whole oxygen 
in nitric acid will be 5 volumes to 2 of nitrogen, or 2*5 volumes 
to one volume. The smallest proportion of nitrous gas found 
by Mr. Dalton to unite with oxygen gas, viz. 13 nitrous to 10 
oxygen, gives the ratio in voluine of nitrogen to oxygen, in nitric 
acid, as 1 to 2*53.*t' M. Gay-Lussac also determined by the test 
of the red sulphate of manganese, which is deprived of colour by 
the nitrous but not by the nitric acid, that the latter acid only is 
generated when 134 measures of nitrons gas are made to com- 
bine with 100 of oxygen, proportions which indicate almost 
exactly 1 volume of nitrogen and 2*5 volumes of oxygen in nitric 
acid.]; 

But though the synthetic pi oofs rest on such high authori- 
ties, and all tend to the same point, yet it is desirable to confirm 
evidence of this nature by that of analysis, whenever it can 
obtained; and the object appeared to M. Gay-Lussac sufei- 
cientjy impoilant to induce him to seek for this additional proof 
in two different ways, viz. by the decomposition of nitrate of 

« 

Elements of Chemical Philosophy, p. 264. 

New System, p. S28, 364. 

^nn. de Chim. ct clc Phys. i. 404. 
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lead and also of nitrate of baryta, each without addition, at 
high temperatures. The results, however, for reasons which he 
has stated (same work, p. 405) were not satisfactory. On again 
reading his memoir, it occurred to me that a more compete 
decomposition of nitrate of baryta would probably be obtained 
by exposing it to a sufficient; heat, in a state of intimate mixture 
with charcoal ; and that the elements of the nitric acid would 
be evolved in the state of carbonic acid' and nitrogen gases, 
products which admit of being easily and exactly separated from 
each other. 

In my first trials of this process, I failed from the employment 
of too little charcoal, in consequence of which much nitrous 
acid vapour passed over, and acted upon the mercury over 
which the gases were collected. After repeating the operation 
several times, with various proportions of the materials, I found 
that by using at least 1 part of charcoal to 2-^ of the nitrate of 
baryta, nitrous acid vapour was no longer evolved. In an expe- 
riment made with great care, the barytic salt was finely pulve- 
rised, and exposed for a whole day, with surfaces frequently 
renewed, to a temjjerature of 212^ Fahr. It was then mixed 
with the powdered charcoal, which had been recently ignited in 
a close vessel, to expel any moisture it might contain, and which 
was still hot ; and a portion of quartz in very small grains, equal 
in weight to the nitrate, was added to prevent the deflagration 
from being too rapid. The mixture w^as put into a green glass 
tube ol‘ the diameter of a common quill, into the upper part of 
which, before bending it so that it might pass beneath the 
mercury of tlie trough, a known weight of iron wire coiled into 
a sj)iral form was introduced. Under this part of the tube a 
double row of burning spirit lamps with flat wicks w^as placed ; 
and when the iron wire appeared red hot, the mixture at the 
bottom of the tube was heated by another lamp, at first mode- 
rately to expel any moisture, that might have been absorbed 
from the air wdiile the tube was being filled, and then more 
strongly so as to set the mixture on fire. liy slowly moving the 
flame of the lamp under that part of the tube which contained 
the mixture, from above downwards, the combustion spread 
gradually through the whole, and the gaseous products were not 
more rajudly evolved than was consistent with their being 
wholly collected. They proved to be more complicated than I 
expected ; for not only carbonic add and nitrogen were obtained, 
but nitrous gas, carbonic oxide, and a very small quantity of 
hydrogen, the last of which would indicate the presence of water 
in the proportion of about 0*7 of a grain to 100 of the nitrate and 
the materials added to it. 

In the tube the^fe remained, besides charcoal, carbonate of 
baryta, with a very small quantity of that earth in its pure state, 
but no uudecomposed nitrate. After separating the pure baryta 



346 Dr, Henry on the Amlysis of some of [Nov. 

by boiling water, the carbonate was dissolved out of the excess 
of charcoal by muriatic acid ; the solution decomposed by sul- 
phate of soda ; and, from the quantity of sulphate of baryta, 
its equivalent in carbonate, and the quantity of carbonic acid in 
the latter compound, were determined. 

The analyses of the mixture of. gases was made with the 
greatest care, and was thrice repeated. Reckoning up the 
oxygen contained in all the different products, and the nitrogen 
both free and in the nitrous gas, the volume of the latter was 
found to be to that of the former as 7*9 to 19*85, or as 1 to 2’51 ; 
thereby fully confirming that view of the proportion of the ele- 
ments of nitric acid, which had previously been derived from 
^synthetic experiments. 

If then nitrous oxide be taken as the binary combination, in 
which the elements, nitrogen and oxygen, exist atom to atom 
singly, two volumes of nitrogen will contain the same number 
of ultimate particles or atoms as one voliime of oxygen. And 
imagining the smallest possible volume of each of those gases, 
or a volume containing only a single atom, the ultimate volume 
of nitrogen will be double the ultimate volume of oxygen. Two 
measurable volumes of nitrogen, when chemically united with 
one of oxygen, or with two, three, or more volumes, will afford 
compounds of nitrogen and oxygen, in which the atoms wall 
bear the proportion of one to one, or one to two, to three, or 
to more atoms. And as two volumes of nitrogen are, in nitric 
acid, combined with five of oxygen, that acid is justly consi- 
dered as constituted of one atom of nitrogen, the relative 
weight of wliich is 14, and five atoms of oxygen weighing to- 
gether 40. 

3 . — Analysis of Ammonia, 

Another combination of nitrogen, tlie exact analysis of whicli 
is of great importance, from the connection of the results with 
the law of volumes, as well as with the atomic system, is that 
into which it enters with hydrogen. Only one compound of 
those two elements, viz. ammonia, has yet been discovered, 
the decomposition of which, when existing as a permanent gas 
over mercury, may, as is well known, be effected by sul)jecting 
it to a long continued succession of electrical sparks, or of dis- 
charges from a Leyden jar. This method, originally discovered 
by Dr. Priestley, has been employed by the late Count Ber- 
th ollet, by Sir 11. Davy, by Mr. Dalton, and by myself, with a 
view to the accurate analysis of the gas. The process, how- 
ever, being one into wdiich sources of error may easily be in- 
troduced, there is not so perfect an agreement, as might have 
been wished, among the results of different%)bscrvers. Without 
entering into ^detail of these discrepancies, or a statement of 
their causes, it may be sufficient to observe that the view of 
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the constitution of ammonia, taken by M. Gay-Lussac, repre- 
sents it as consisting of 1 volume of nitrogen and 3 volumes 
of hydrogen condensed into the space of 2 volumes. 

In order to satisfy myself on a point, the determination of 
which is so essential to a just view of the atomic constitution 
of the compounds of nitrogen, I have lately made fresh expe- 
riments on the decomposition of ammonia.by electricity, using 
every precaution that occurred to n>e as likely to insure the 
accuracy of the results. The gas was collected over recently 
boiled and dry mercury, and was transferred for decomposition 
into graduated tubes, filled with mercury, which had been 
heated in the same tubes and still remained hot. To prevent 
any aramoniacal gas from lodging beneath the surface of the 
quicksilver in the tube, the flame of a spirit lamp was passed 
slowly along the part containing mercury, a precaution which 
was shown not to have been unnecessary by the ascent of a 
few bubbles of gas. 

In four experiments, conducted with a degree of caution, to 
whicdi I am not aware tliat any thing could have been added, 
the volume of the ammoniacal gas was fully doubled. In the 
first, 44 measures became 88 + ; in the second, 157 became 
320 ; in the third, (iO became 122; and in the fourth, 120 be- 
came 240. The evolved gases, carefully analyzed by combus- 
tion with oxygen, were found in each case to consist of 1 vo- 
lume of nitrogen and 3 volumes of hydrogen. I repeated, also, 
with the greatest attention, a process for analyzing ammonia, 
which, with various other luetliods capable of being more 
quickly executed than that of electrical analysis, I have de- 
scribed in the Philosophical Transactions for 1809. It consists 
in firing, by the electric s[)ark, a mixture of the alkaline gas 
with nitrous oxide, the latter being employed in rather less 
proportion than would be necessary for perfect decomposition, 
111 order to prevent the formation of nitrous acid vapour, which 
is always generatcMl when the nitrous oxide is in excess. For 
example, 10 measures of aiinnonia were deflagrated with 12 or 
13 of nitrous oxide, the full ju'oportion of the latter being, if 
pure, 15 measures. All the oxygen of the nitrous oxide was^ 
transferred to the hydrogen of the ammonia, water was formed,, 
and the whole nitrogen of l)Oth gases remained as the aeriform 
product, mixed with a small quantity of hydrogen gas, for the 
combustion of which the nitrous oxide had not supplied suffi- 
cient oxygen. This quantity of hydrogen being too small to 
form a combustible mixture, it was neccfivsary to make an addi- 
tion of that gas, and to employ, for the second combugtion, 
more oxygen than was requisite to saturate the hydrogen fidded. 
The quantity of hySrogeu, originally in the mixture, was thus, 
easily determined, and, when added to the volume of pure ni* 
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troas oxide expended, the sum expressed the whole hydrogen 
of the alkali. 

Ill this more summary method of analysis, results were ob- 
tained, which fully confirmed those established by electrical 
agency, all concurring to prove that ammonia affords, by de- 
composition, a quantity of nitrogen and hydrogen gases equi- 
valent to twice its volume, and consisting of 1 volume of ni- 
trogen and 3 of hydrogen. To preserve, however, an agree- 
ment between the theory of volumes and that of atoms, it is 
necessary rather to view ammonia as constituted of 2 volumes 
of nitrogen and 6 of hydrogen. For since 2 volumes of hy- 
drogen unite with 1 of oxygen to form water, every ultimate 
volume of hydrogen, (on the supposition that water is consti- 
tuted of an atom of each of its elements) must, like the ulti- 
mate volume of nitrogen, be double that of oxygen. Two 
appreciable volumes of nitrogen, and two of hydrogen, will 
contain then the same number of ultimate particles or atoms, 
and multiples of 2 in volume of either gas, will be multiples of 
the numbers of single atoms of hydrogen or nitrogen. It must 
be acknowledged to be remarkable that the only known com- 
pound of nitrogen and hydrogen should, according to this view, 
be constituted of one atom of the former element and three of 
the latter; and that, during the decomposition of ammonia by 
electricity, those elements, disunited from each other, should 
not recombine in new proportions, as Iiappens to the elements 
constituting the aeriform compounds of nitrogen and oxygen, 
when subjected to the same decomposing intluence. 


Article VII. 

Rep/j/ to Mr. DanielL 
(To the Editors of the Anuah of Philosophy!) 

GENTLEMEN, Oct. 15, 1824. 

Mr. Daniell having replied to my remarks on a part of 
his work, I hope you will give a place to what follows : 

In Mr. .D’s first quotation he might have put the w^ords other 
circumstances being alike, in italics, the scope of my paper 
plainly showing that no effect of heat, except that of dilating 
the tube and its contents, was to be matter of discussion in as 
far as he w^as concerned. This restriction being now accurately 
understood, I proceed.* 

In the matter at isstic between us, I must take the liberty of 
saying, that Mr. D.’s reply is totally incomprehensible and irre- 
levant. Mr, D. is the nrst who ever used the fraction of the 
apparent dilatation of mercury for correcting the observed 
height of the 4>arometer ; and since all writers, without excep- 
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tioii, have taken the absolute quantity as the foundation of the 
requisite correction, it is needless here to name individuals who 
sanction the practice. There is really no imaginable case in 
which any other fraction can be applied, as it, and it alone, 
indicates that alteration in the specinc gravity of the mercury, 
from which solely the nece'^ssity arises for the correction lu 
question. 

It would seem that Mr. D. confuses the nature of thermome* 
/r/c* dilatation, with that which takes place in the ; 

perhaps he has not duly reflected that the fluid in the one in- 
strument is isolated, and in quantity definite, whereas the ba- 
rometric tube being an open vessel, allows the mercury to have 
free egress and ingress, whether these motions are caused by 
change of temperature or pressure of the atmosphere. 

Were a column of mercury contained in a tube closed at the 
lower end, then indeed its expansion would be expressed by 
the fraction which Mr. J). contends is the proper one fur baro- 
metric correction ^ but this would be a thermometer y the 

action in which depends on vicissitudes of temperature alone ; 
not like that in a barometer, wdiich is modified, or ratlicr mainly 
produced, by a cause altogether different. 

A case, however, shall be taken which will, I presume, be 
deemed conclusive. Suppose three barometer tubes standing 
in a reservoir, and filled alike with mercury, but that one of 
the tubes expands by heating, that another contracts^ and that 
the third neither expands nor contracts : no one will pretend to 
say, that if this apparatus be exposed to various temperatures, 
the columns in all will not rise to precisely the same height ; 
here, therefore, as in every otlier case, the expansion or non- 
expansion of tubes may be utterly disregarded. 

Moreover, as Mr. 13, trusts to M. Biot in another matter, 
(of which below,) he may like to hear his opinion in this, by 
way of argumentum ad honiinem ; M. Biot says, tom. i. p. 86, 

Baas cette recherche, il esl inutHc d’avoir egard a la contract 
tion du tube du biirometre. Ce tube il est vrai, se resserre 
aussi par le refroidisscmeiit ; mais sa largeur ii iujiue pas sur la 
hauteur de la colonne du mercure soulevee par Tatmosphere,'^ 
and ill accordance with this decisive explication, he constantly 

uses the fraction of absolute dilatation for correction as 

to temperature of the column. 

There is but one conceivable way in which the expansion of 
glass would require to be attended to: if the graduation, or 
inches for measuring the height of the column, were engi’aved 

on a plate of that material, then ^ 

neal expansion, becomes the compensating ^quantity for 180 
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fJegrees of difference of temperature ; whence is obtained for 
the number of degrees which the existing temperature is above 

or below 32°, the small fraction ; and not a fraction de- 

rived from that of the atbic dilatation of glass , the number 

for which Mr. D. would insist, and which is in effect used also 
as one of the elements in the construction of Mr. Rice's table. 
For a scale on a plate of* glass, the correction would be affirm- 
ative for degrees above 32'^, and negative for those below that 
standard point, because in the former of these cases any line 
on the scale would be in advance of absolute or unexpanded 
distance, and vice versa. This, however, is contrary to what 
Mr. D. says, if I have been able rightly to conjecture what he 
means by measuring upon a scale of glass. 

As there is sometliing portentous in the manner in which Mr. 
D, alludes to M. Biot, T shall, with due deference show where 
his error lies ; to that gentleman truth will be acceptable from 
whatever quarter it may come. 

Ill treating of absolute dilatation M. Biot says, Elle est 
plus forte que la dilatation apparente, comme cela doit etre," 
but precipitately he adds, puisque cel!e-ci n'est reelleraent 
que Texccs de la dilatation propre du mercure sur cclle du 
verre ; " in one sense this may be true, but not in the way M. 
Biot understood it, he having made that a case of addition^ 
whicli is one of division. In the preceding page (51) this ap- 
parent dilatation of mercury is stated to be — , and it appears 

from page 161, that is taken as the cubic dilatation of the 
vessel, (i„Ll = IjL) 5 course, to find that of the mer- 

cury M. Biot makes ^ = 5 TT 2 ’ mention 

an immaterial slip in this summation, the rule itself is fal- 
lacious, ^ - is not the absolute dilatation in question ; 

AV 

~ being the legitimate formula, which, as well as 

Its two converse forms, liolds universally true. In M. Biot's 

case therefore is and not the number used in the 

M 53*9 .>4*12 

subwsequent parts of his work. This oversight is not exclusively 
M, Biot’s : Dulong and Petit, together with every writer on the 
subject, whose works I have perused, agree with the most ex- 

% 

* Whoever ehotises to investigiite this, will perceive that the symbols represent the 
volumes at 32°, as each of them plus unity does at 212° ; or in other wor^ they arc 
severally denominators of the fractions of the apparerU dilatation of mereuxy, and of 
the absolute dilatations of the veml and of mermtry. 
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emplary uniformity in perjDetuating the error. Mr. D. however, 
seems perfectly assured that they are fully competent to de- 
fend themselves, if they think it worth while.” 

With regard to the depuration of mercury, Mr. D. mentions 
how I may extend my knowledge. I am myself a workman, 
although of name too obscijre perhaj)s, ever to have reached 
Mr. D.'s ear; half a century, however, of experience in the 
habitudes of mercury, has enabled me duly to appreciate all 
available sources in information. 

Surely Mr. D. does not imagine that any personal allusion 
was intended by the words mentioned in his concluding para- 
graph ; they were used merely iti odium philosophorum, and still 
must I be permitted to think the expression most appropriate. 
Even at this hour no one knows with certainty whether mercury 

expands or and in choosing a number each must be 
guided by vague jnedilection. 

Hoping, however, that Mr. Daniell and I part good friends, I 
promise, in the event of‘ his coming to take the altitudes of the 
Oraihpian range near which I reside, that he shall be shown 
how to detect the most minute impurity existing in mercury, by 
inspection of a singl’ droj) of that metal. X. 


Article VIII. 

On the Advanfagc}^', ihc InctntvenicnveSy and the Comparative 
Danger of High, ]\lean^ and Low Fre.^sare Steam Engines. 
(Extracted from the Report to the Frcn(*h Institute, by M]M. 
Laplace, Proiiy, Ampere, Girard, and Eupin.) 

Thk subject resolves itself into the two following questions ; 

1. What are the relative advantages ol’ lueaii and high pres- 
sure steam engines ? and 

2. What is the danger that attends theiu ? 

First Part. — Comparative Adra}ttagcs of High Pressure 

Evelines, 

O 

Amongst the advantages of high pressure engines, that of 
occupying the lea^t possible space must be enumerated, and 
will be the more important, as the space for their erection is 
more conHned, or the ground more valuable : where manufac- 
tories, and private houses, are so crowded together that^eacli 
establishment can obtain but a very limited space, and# great 
power is at the same time necessary, tljis advantage is particu- 
larly felt; and it is no less important in the intefior of mines, 
for the same reason. 
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A second advantage of high j)res8ure engines, and one that 
is even neater than the former, is the economy of fuel which 
results from the efl’ects of a high temnerature. This will be 
readily granted, when it is stated that the repairs and expenses 
of the steam-engines employed in draining a single large coal- 
mine in England, amount annually to the sum of 26,500/. 

On this account several large proprietors of copper and tin 
mines, in Cornwall, adapted machinery to their engines, in 
3811, by which an account is regularly kept of the work which 
they perform ; and, from the results of these experiments, con- 
ducted on the largest scale, the comparative effect of the dif- 
ferent kinds of engines has been ascertained for more than ten 
years. 

In the month of August, 1818, the Cornish steam-engines 
raised 15,760|0001bs. one foot high, for each bushel of coals 
consumed. 

From December of the same year, the improvements were so 
material, either in the management of the engines, or in some 
of their parts, that the mean total product was increased to 
17,075,000 lbs. 

By a series of similar improvements, and by tlic construction 
of new and more perfect engines, the product was. 

In December, 1812, 18,200,000 lbs. 

1814, 19,784,000 

1815, 20,7()(),000 

and since 1815, the product is even still larger, in conse- 
quence of the improvements that have been made in the con- 
struction of the fire places, and boilers, and in short in every 
part of the machinery. 

At the present day, it is calculated that Watt’s improved 
steam-engines raise more than 30,000,000 lbs. of water one foot 
high, by the consumption of one bushel of coals. 

By the side of this augmentation we must place that 
which results from the employment of Woolfe’s steam-engines, 
which, as is well known, are condensing engines, and work 
with a pressure intermediate between that of the high and the 
low pressure engines. 

Such a machine, with a double cylinder, has been constructed 
for the mine Whealvor, in Cornw^all ; the diameter of the large 
cylinder is 53 inches, and that of the small one 5’3 inches. 
This engine has raised 49,980,822 lbs. one foot high, by one 
bushel of coals, whilst the mean product of the other engines 
was only 20,479,360 lbs. raised to the same height. 

In 1815 the mean product of two of Woolfe’s engines was 
46,25b,2601bs. 

One of the inconveniences attending engines of mean and 
high pressurcT, is loss of power by the wear of the more delicate 
part8"*of their strqcture, and the consequent loss of steam ; at 
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the same time it must be admitted that the improvements in the 
construction of the steam vessels have materially lessened this 
serious evil. 

The preceding statements res)>ecting the Cornish steam- 
engines, is taken from the reports published by Dr. Tilloch, in 
the Philosophical Magaziin^ ; and the more recent English En- 
cyclopaidias confirm the facts which have been stated. 

Experiments made in France support the truth of these re- 
ports. MM. Girard and Proiiy have made separate compara- 
tive experiments on the yjower of low pressure engines, and the 
condensing engines of mean pressure on Woolfe’s system, as 
improved by Edwards. They find that the latter deserves the 
preference, as to economy of fuel, though their results do not 
exactly agree as to the extent of the saving in this respect; 
their conclusions, however, tend to the same end, and their dis- 
crepancies are referable to particular circumstances. 

Instead of es timating the power of a steam-engine by assum- 
ing the vague and ill- defined jiiutrer of a horse as unity, it would 
be better to assume a given weight, raised to a given height in 
a given time ; as 100 weight raised one yard in a second, which 
might be called a poivcr. The working force of the engine 
would thus be indicated by the number of powers it is equal to, 
which may easily be ascertained by loading the piston with a 
sufficient deternunate weight, and marking the space it passes 
through, so loaded, in one second of time. 

The tension of the vapour being measured by its relation to 
the pressure of the atmosphere, taken as* unity, it must always 
be referred to tlie standard barometrical pressure of 30 inches, 
and the temperature of 32^. 

According to the preceding details, it may be assumed as 
incontestable, that it is most economical to employ steam at 
such a temperature, that its tension shall be equal to that of 
several atmospheres ; but it is not so easy to decide to what 
exact tension it should be raised ; or what is the mathematical 
law which expresses the product of steam-engines’ powers in 
the function of the temperature, and the tension resulting 
from it. 

We have hitherto,” says the report, compared low pres- 
sure engines only with those of mean pressure ; we now proceed 
to compare them with high pressure engines, which, as is well 
known, act without condensation of the vapour. 

Mr. Trevithick, in England, and Mr. Oliver Evans, in Ame- 
rica, are the persons who first made high pressure engines. 

In 1814 Mr. Trevithick exported to Peru nine of these 
engines, for the purpose of clearing the mines of water, tfrom 
the accumulation of which many of the ^’ichest had been aban- 
doned : so effectual were the engines, that the treasurer of the 
province proposed to erect a silver statue to Mr, Trevithick, as 
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a memorial of the gratitude of the new world, for the services 
he had rendered it. 

In Philadelphia, the saving in fuel by the substitution of one 
of Evans’s high pressure engines for the low pressure one pre- 
viously employed, amounted to about 1250/. per annum. This 
engine raises 20,000 tons {ionueanx^ of water, about 98 feet in 
height, every 24 hours, and Consumes about 1535 cubic feet of 
wood per diem. The pripie cost of the machine was rather 
more than 5000/. ; whereas, according to M. Marestier, a low 
pressure engine, of equal power, Avould cost considerably more 
than 8000/. 

Evans’s engines work with a pressure of from eight to ten 
atmospheres ; several of them have been constructed in Ame- 
rica; and in 1814 the Congress of the United States extended 
Mr. Evans’s patent 10 years beyond the usual period, as an 
acknowledgment,' on the part of the republic, of the benefit his 
invention has conferred on his country. A similar extension 
was granted in England, to Messrs. Boulton and Watt, for 
their condensing engines. 

More lately Mr. Perkins, an American, well known by his 
ingenious processes for employing steel plates instead of copper 
in engraving, has surpassed all his predecessors by the boldness 
of his conceptions. He employs, for his moving powers, steam 
under a pressure of more than 30 atmospheres, and apparently 
with g:reat advantage. 

With respect to economy of fuel, we must, therefore, con- 
sider the high pressure engines, hitherto constructed, as not 
having attained the maximum. The use of condensed steam is 
yet in its infancy; and, notwithstanding the services it has 
already rendered us, we must consider them as far below what 
may still be expected, when we shall be more capable of avail- 
ing: ourselves of the full benefit of its eflects.” 

o 

Second — Measures of Safety. 

Habit reconciles us to danger. Hundreds of sailors perish 
annually by the power of the wind on the sails of our ships, and 
w^e think nothing of it, because we are become familiar to that 
mode of navigation. But if a ^team-boat be blown up, or burnt, 
the accident is reported in the public prints to every corner of 
the world ; the alarm is given, and that is looked upon as the 
most dangerous of all mechanical powers, which perhaps is the 
least so in the common course of navigation, and especially on 
nearing the land, e 

But destruction in some shapes is more appalling to the ima- 
giudtion than in others. Death from explosions, accompanied 
with hoise and confusion, seems more horrible than when it 
comes in a more tranquil form ; and in all our discussion^ on 
relAtire defers of different mitchines, should divest 
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them of those accessary circumstances, which freqtaently pro- 
duce the greatest effect on the minds of the vulgar and ill- 
informed. 

Whenever man accumulates natural powers to effect certain 
purposes, they may, by mischance, be diverted from their proper 
courses, and become the cause of serious accidents ; and no 
machine, by which those povvcrs are concentrated, was ever 
constructed that has not its peculiar dangers. 

To wish to employ only such machines as miglit be secure 
from the consequences of wunt of skill, imprudence, and rash- 
ness, were to wish to deprive ourselves of the happiest fruits 
of human skill and industry ; at the same time it were a culpa- 
ble neglect to suffer any man, for the sake of attaining an end 
of secondary importance, to employ means which might obvi- 
ously endanger the lives and property of his neighbours. In 
such a case, public authority has a right to interfere, and exer- 
cise a beneficial and protecting influence. 

Does this observation apply to steam-engines in general, or 
only tc a particular class ? Should the use of high and mean 
pressure engines be restricted to certain situations ( 

The British Paiiiameni has lately taken tins subject into 
serious consideration, and has adopted most of the precautions 
recommended by a Ck>mmiftcc of the House of Commons, 
appointed to inquire minutely into it, particularly witli the view 
of obviating tlie dangers to which steam passage-boats are 
liable from ill-constructed machinery, curelesvsness, or misma- 
nagement. The Committee particularly recommended, that the 
boilers of the steam-engines shall be made of wrought iron or 
copper, and furnished with safety valves, of proper size and 
form, one of which shall be so secured as to be inaccessible to 
the workman who has charge of the engine : it also recom- 
mends that this valve shall be loaded only with sucdi a weight 
that the jiressure shall never exceed one- third of that, which 
the boiler has been found, by actual trial, to bo capable of 
supporting without bursting, or one-sixth of its calculated 
strength ; and that any jierson overloading the valve shall be 
liable to punishment. 

Although the British Legislature has not forbidden the use 
of high pressure steam-engines, either in passage-boats or ma- 
nufactories, the preference has been given, especially for boats, 
to low pressure engines; and much prejudice has been excited 
against the former from deplorable accidents which have occur- 
red in America, in England, and France. Mr.' Evans, however^ 
according to Mr. Marestier, has defied his opponents to produce 
a single instance of the explosion of one of his engines, although 
they work with a pressure of 10 atmospheres. ’ 

But serious accidents are not confined to high" pressure 
engines — ^they have happened with those of low pressure, both 
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ill England and America; and more than once, explosions 
occasioned by the latter have been attributed to the former. 

An account is given by Mr. Stevenson, in the Edinburgh 
Philosophical Journal,^ of a dreadful explosion which oc- 
curred near Edinburgh, of a high pressure steam boiler ; and in 
France accidents have happened both with low, mean, and high 
pressure engines, M^iicli require our particular attention. 

Explosions, which havn cost many persons their lives, have 
happened with what are called low pressure engines, but which 
in reality (‘.ease to be such whenever the fire is strongly urged, 
and the escape of the condensed steam prevented, either by the 
accidental derangement of the safety valves, or by its being 
purposely overloaded. Amongst others, we may mention the 
de])lorable accident which happened at Creusot, by which 
many individuals were killed, by the bursting of the boiler of a 
engine. Let us turn to the other engines. AtPeronne 
the balance beam of an English high pressure engine having 
broken, the steam in the cylinder drove up the piston and its 
rod through the j)Ianks and roof of the building in which it was 
placed ; but no person was killed or hurt. 

At Paris the lower part of the boiler of a mean pressure 
engine having split, the water flowed into the fire-place, and 
put out the fire ; the walls of the furnace were not even shaken, 
and no noise was heard except that of the rupture of the boiler. 
A similar accident occurred about three years since in another 
establishment, unattended by any more serious consecjuences. 

But at Essoniie a more serious accident happened lately with 
a mean pressure engine, the boiler of which had been cast at a 
foundry not calculated for such work ; and it has been,satis- 
factorily proved, that the mischief w as occasioned solely by the 
clumsy construction of the boiler, and the faulty maimer in 
which its parts w^ere put together. 

It results, from all the details which we have collected, that 
no mean or high jiressure steam boiler, constructed in any 
regular establishment in France, has ever met with an explo- 
sion ; although they are more numerous than those imported 
from foreign countries. During the last year 36 of these en- 
gines have been made in one manufactory at Paris, and a still 
greater number are making in the present year ; and the more 
they are used the more they are approved of. Since 1815 more 
than 120 mean and high pressure engines have been made in 
the French manufactories. 

Since 1816, 32 mean pressure engines have been sent to 
Quentin, from one manufactory at Paris ; and the purchas- 
ers are universally well satisfied with the service they perform. 

o 

• Vol. V. p. 147. This boiler was erected for boiling the stills of the Loebrin Dis- 
tillery, by high pr^,sure steam. — C. 
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It became important to ascertain if the safety of the French 
en^nes, from their introduction to the present time, be merely 
owing to chance, or if it be the necessary consequence of mul- 
tiplied precautions in their manufacture, and the previous trials 
to which the boilers are subnyttcd. On this point the following 
information has been obtained respecting tlje cast iron boilers, 
which are considered as the most unsafe. 

The mean-pressure, condensing engines, on Woolf’s con- 
struction, are those which are made in the principal manufactory 
in France. With these engines the pressure may be varied 
from that of one atmosphere to two and a half, or three atmo- 
spheres, and is indicated by a mercurial gauge. 

The true boiler and boiling pipes in Woolf’s engines (which 
must not be confounded) are made of the purest cast iron. The 
form of the boiler is cylindrical, its axis being horizontal. 

The thickness of the boilers and boiling pipes of large and 
small steam-engines, varies from about an inch and a quarter 
to an inch and three quarters. The diameter of the boiling 
pipes IS much less than that of the boiler ; for small engines it 
IS less than half, for large engines less than one-third of the 
diameter of the boiler. 

The axes of the boiling pipes are parallel to the axis of the 
boiler ; they are placed below it, and immediately over the fire- 
place, in such a way that the flame is in contact with the pipes 
only. 

As the boiler is less exposed to the fire Ilian the pipes, it is 
less subject to injury from its action; and if any part give way 
from that cause, it is the lower part of the pipes and not the 
boiler; the consequence of which is the inundation of the fire- 
place, and extinction of the fire, as happened in one of the 
accidents mentioned above. 

The parts of the engine arc united with every possible atten- 
tion to strength, and to closeness at the joints, so that there 
may be no loss of power from the esca})e of steam. 

Before the pipes and boiler are used, they are separately 
submitted, by a hydraulic press, to five times the ])ressure that 
they will have to support wdien the engine is at work. 

Before any conclusions are drawn from the preceding facts 
and observations, it may be well briefly to recapitulate tlicui. 

High-pressure steam-engines are employed with most advan- 
tage. 

1st. Because the greater the compression of the steam, the 
less is the space the engine occupies. , 

2d. Because it produces an equal power to that of ajow- 
pressure engine, with a smaller quantity ^f fuel. 

But they are considered as more dangerous than ipvv-prcssure 
engines. Nevertheless engines may be constructed, with which 
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explosions, if not absolutely impossible, are at least extreaaely 
rare ; and with which not a single instance of an explosion has 
occurred in France, since they have been used in that country. 

Such are the mean-pressure engines, of three or four atmo- 
spheres, made in France, on Woolfe’s construction, as improved 
by Edwards, with boilers four or *five times stronger than can 
be burst by the force of the steam which they have to resist. 

Such also are the high-pressure engines of 10 atmospheres, 
constructed on the plan of Oliver Evans, of the United States 
of America. With these engines the boiler is capable of resist- 
ing ten times the force it is daily subjected to. 

But engines constructed with less care, or managed with less 
prudence, have occasioned dreadful accidents, especially in 
Great Britain. 

In France only one accident has ever happened, by which 
any lives were lost, which were those of two individuals engaged 
in the service of the engine; and not one single instance has 
occurred in tliat country, in which any damage has been sus- 
tained by any individuals, from the explosion of a steam-engine 
on the adjoining premises. 

Although it appears, from the preceding statement, that no 
one in the neighbourhood of a steam-engine, in France, has 
ever suifered either in his person or property IVom any explo- 
sion, yet the impossihility of such consequences has not been 
proved ; and the bare apprehension of the danger is a real evil, 
attendant on the erection of a mean or high-pressure steam- 
engine in the neighbourhood of a dwelling-house. To reduce 
that apprehension as much as possible the following precautions 
should be adopted. 

1. Every steam-engine boiler should be furnished with two 
safety valves, one of them iiuiccessablo to the workman who 
attends the engine, the other under his command, in order 
that he may be able to diminish the pressure on it, as occasion 
may require. If he attempt to overload this valve, it will have 
no effect, since the steam will find vent through the other, 
which is out of his reach. 

The reporter, M. Uupiu, suggests in this place, that if any 
apprehension of danger be entertained, from the possibility of 
the inaccessable valve becoming fixed by rust, or negligence, 
it may be obviated, by fixing in the upper part of the boiler two 
plugs of fusible metal, formed of such an alloy, as to melt at a 
few degrees above the working temperature of the steam. One 
of these plugs is to be considerably larger than the other, and 
to*' bn made of a rather less fusible alloy, so that if the steam 
does not escape with sufficient rapidity on the fusion of the 
smaller, it may have ample room to fiy off, as soon as the 
larger has given way. The temperature, at which the least 
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fusible alloy melts> must of course be considerably below that 
at which the increased elasticity of the steam would endanger 
the safety of the boiler. 

2. All the boilers should be proved by being submitted, by 
means of the hydraulic press, to four or five times the working 
pressure, for engines that work with a pres^sure of from two to 
four atmospheres. Beyond that term the proof pressure should 
as much exceed the working pressure, as the latter exceeds the 
simple pressure of the atmosphere. 

3. Every steam-engine maker should be obliged to make 
known his method of proving the boilers, as well as whatever 
may guarantee the solidity and safety of his engines, especially 
as regards the boiler and its appendages. He should also de- 
clare this working pressure, estimated by the number of atmo- 
spheres, or in pounds, on each square inch of surface exposed 
to the action of the steam. 

4. For further security, the boilers of very pow'erful engines, 
when near a dwelling-house, may be surrounded by a thick wall, 
at thb distance of between three and four feet from the boiler, 
and at least as far from the party wall of the adjoining house. 

Lastly, if an exact account were taken, and published by the 
proper authorities, of all accidents that happen to steam- 
engines of every kind, minutely detailing both the causes and 
efiects of such accidents, with the names of the proprietors, 
and the makers of the engines, it would mainly tend to render 
unfrequent, though it cannot wholly obviate the evils that may 
arise from the use of mean and high-pressure engines. 


Article IX, 

An Accouul of the Columbite of Haddam (^Connecticut). 

By John Torry, MD.* 

The history of dolumbium is recorded in almost every work 
on chemistry and mineralogy, and is familiar to all who have 
made those sciences their study. Though it is now twenty years 
since Mr. Hatchett made his' interesting discovery, the only 
North American specimen of columbite known until lately, was 
the original one in the British Museum, and even the precise 
locality of that is not known. It is said to have been sent many 
years since by the late Governor Wjnthrbb, of Connecticut, to 
Sir Hans Sloane, then President of the Royal Society ; after 
whose death it was deposited in the Museum, where ^ still 
remains. According to a notice in the eighth volume of the 
New York Medical Repository, the locality is saic^ to be near a. 

Annals of the Lyceum of Natural History, York. 
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spring not far from the house of Gov. Winthrop, near New 
London. It has, however, been many years sought for without 
success; and some mineralogists have doubled whether the 
specimen in the British Museum was found in Connecticut, or 
in any part of this country ; but thaj it was a Swedish specimen 
of tantalite, which^ had by mistake been labelled as North 
American. 

In a collection of minerals which I sent many years since to 
Count Trolle Wachtmeister, this distinguished savant informed 
me, that in one of the specimens from Haddam, containing 
cymophane, beryl, &c. Prof. Berzelius had detected the tanta- 
lite, and that it exactly resembled that of finbo, in Sweden. A 
notice of this discovery I published in the fourth volume of Silli- 
man’s Journal, but it has been overlooked by Cleaveland in the 
second edition of his excellent work, and also by Phillips, in the 
last edition of his Mineralogy. As soon as 1 received this inte- 
resting information, I carefully examined the one or two speci- 
mens of the Haddam rock remaining in my possession ; but 
without finding the substance which I supposed Berzelius 
alluded to ; and since that time until lately, I had made no other 
search for it. A few weeks since, however, in examining some 
splendid specimens of the above-mentioned remarkable rock, 
presented to me by Col. Gibbs, I observed, disseminated through 
one of them, several small masses of a blackish substance, hav- 
ing the appearance of an ore of manganese. On a more atten- 
tive examination, it presented some unusual cliaracters, and at 
length I discovered a considerable number of minute crystals, 
which were evidently of the same mineral with the masses. It 
occurred to me that this was the tantalite of Berzelius, and a 
chemical examination of the small portion of the mineral whicli 
I could sacrifice for this purpose, left little doubt on the subject. 
The following is a more particular description of the mineral. 

It occurs in small amorphous masses, and in minute crystals, 
disseminated in a granitic aggregate, consisting of quartz, 
albite,* talc, friable manganesian garnet, beryl, cymophane, &c. 
The amorphous masses, which are probably very imperfect crys- 
tals, are from one-fourth to half an inch in diameter, of a greyish 
black colour, with the surface always more or less irised. it is 
opaque. Its structure is imperfectly foliated. Its fracture is 
somewhat conchoidal. It is not magnetic, either before or after 
being heated by charcoal. It is sufficiently hard to scratch 
glass, but not to strike fire with steel. The powder of the 
mineral is very dark brown. Specific gravity 6'9(). Before the 
bloi/pjpe, it IS nearly infusible, the smallest fragment being 

• Cleavelandite of H. J. Br(k)ke, Esq. as proposed in the last edition of Phillips's 
Mineralogy. Iti^a subject of regret that this name must be given up for that of albite, 
the lat^r having been several years since proposed by Hisinger and Berzelius for these 
varicti^ of feldspar haviig a base of soda. 
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slightly rounded on the edges. Borax dissolves it very slowly, 
forming a pale yellowish glass. The crystals are very . minute^ 
being seldom greater in diameter than a common pin, and often 
much less ; yet many are extremely ])erfect. The greater num- 
ber of these crystals is imbedded in the singular friable garnet, 
which Mr. Seybert has ascertained to contain 30 per cent, of 
manganese. In one instance, I found them long, very slender, 
and disposed in a radiating manner.* They are often grouped, 
or intersecting, and are very brittle. The form of the crystal is 
that of a compressed rectangular prism, usually truncated on tlie 
lateral edges, or a four-sided pyramid, two sides of which are, in 
most instances, unduly extended. According to Phillips, the 
primary form of the columbite is a right rectangular prism. The 
annexed figures represent two of the crystals with the measure- 
ment of the angles taken with the reflecting goniometer. 'No, 1 
is the most common. Tliis, it will be seen, much resembles a 
figure of columbite in the third edition of Phillips's Mineralogy, 
except in some minor truncations. 


1% I. Fig. 2. 
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A small quantity of the powdered mineral w^as 1‘used with six 
parts of potash and one of borax. A mass of a deep green 
colour was obtained. Muriatic acid poured on this left a white 
powder, which, from the small quantity of the ore operated upon, 
could not be particularly examined, but it apj)cared to be oxide 
of columbium. The muriatic solution was found to contain 
iron and manganese. I regret exceedingly not having a suffi- 
cient quantity of the mineral to make a complete mialysis, but 
its external characters, crystalline form, and the few chemical 
experiments I have made, together wuth the great probability of 
the substance I examined being the same alluded to by Berze- 
lius, leave little doubt that it is columbite. Still, I hope, by 
examining a considerable number of specimens, to find a suffi- 
cient quantity of the ore to undertake a detailed analyst. 

If I am correct in my determination of the Haddani mineral, 
we have a clue, perhaps, to the discovery of the tbng-lost colum- 
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bite. The original specimen is said to have beeta found in New 
London, which place is not more than 25 miles from Haddam. 
It is true that the largest piece of ore yet seen from the latter 
locality, does not much exceed half an inch in diameter, while 
that in the British Museum is said to weigh several ounces ;**** 
but it is rejisouable to expect, that when the new locality i$ tho- 
roughly exploied, mavsses of considerable size will be discov^ed. 
There is another circumstance which favours the opinion that 
the mineral analyzed by Mr. Hatchett is of the same variety, and 
from the same locality, as that of Iladdam, which is, the specific 
gravity of the latter. The North American columbite was found 
by Dr. Wollaston to be much lighter than that of Sweden ; the 
cause of wliich was supposed to be small cavities in the former; 
and in confirmation of this opinion, I would mention that the 
Iladdam columbite, when immersed in water, continued to give 
out minute bubbles of air for a considerable time, after which 
the .specific gravity was much increased. 


Article X. 

On the MUsialenienis in the Morning Chronicle and Times Netvs^ 
papers respecting Sir Humphry Daxnfs Method of protecting 
the Copper Sheathing of Ships' Bottoms. 

In my answer to an attack on the originality of Sir Humphry 
Davy’s plan for defending the coj)pcr sheathing of ships, t 1 
liave said that the defended metal is more liable to become foul 
from the adhesion of weeds, barnacles, 8cc. than the undefended. 
Such a statement first ai>pearcd in a j^rovincial paper about 
June or July last, and was copied into some of the London daily 
prints, but I cannot now recollect the names of either the one 
or the other, a circumstance, however, of no consequence to my 
present purpose. The fact was stated in positive terms, and I 
NVas informed by what I believed to be good authority, that it 
was correct. 1 was the less anxious to inquire more particularly 
into it, because, even if true to the full extent, I felt convinced 
that Sir Humphry Davy would find no difficulty in obviating the 
evib by reducing the energy of the defensive action; and my 
conviction on that head remains unshaken. Had my inquiries, 
however, been more minute, I should have been more guarded 
in admitting the fact as a general result; for 1 have since learned 
that the assertion requives much qualification to make it consist- 
ent with truth. 

1 do n,ot know whether or not the passage in question has 

♦ It wtfiglis exactl/^ 302*45 grains, — C. 
f Ai^taU of FhUoiophyj vol. viii. (New Series) p. 141. 
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given rise to several erroneous statements which have lately 
appeared in some of the London papers ; but the subject having 
been revived, and as it appears to me iu no very laudable spirit, 
I am anxious at least to do away any false impressions tnat I 
may have unintentionally occasioned, by putting our readers in 
possession of such facts as have recently come to my knowledge, 
and on the accuracy of which they may 

liut, first, a word or two as to the newspaper assertions. In 
the Morning Chronicle of Oct. 10, an extract is given from a 
weekly publication, called The Chemist,*' which, after deny- 
ing to Sir Humphry the merit of originality, concludes ; There 
is, however, a more serious objection to the method proposed. 
It has been triedy and ii has failed^' This is a short way of 
settling the question at all events, and when we are indifferent 
whether the decision be just or not, is, perhaps, as good as 
any other. Pretty much to the same purpose, and perfectly in 
the same spirit, is an article in the Times newspaper, OeL 10, 
on the same subject. After stating Mr. Muschett’s experiments, 
it^peiiks thus oi’ Sir Humphry's: — The experiment so far suc- 
ceeded as to protect the copper from decay, but it was soon 
found out that vessels covered on this plan have returned after 
short voyages perfectly foul; their bottoms covered with sea 
weeds, barnacles, and other worms. The remedy, therefore, is 
worse than the disease.'’ A little furthei*, wc have another 
therefore. The learned President’s experiments may, therefore, 
be regarded as a failure, so far as advantage to navigation is 
concerned, however useful they may be to chemical science, 
and however pleasant they may have been to himself iu procur- 
ing a summer excursion at the public expense to the Korth Sea 
and the Baltic.” 

Whether these and similar attempts to prejudice the public 
mind against an invention which there is every reason to believe 
.will afford an effectual remedy for a serious national evil, are to 
be attributed to sheer ignorance, or a less venial origin, I know 
not ; but w hatever bears the impress of superior intelligpuce, is 
sure to provoke the spleen of invidious sciolism. It was so 
with another important discovery of Sir Humphry Davy's, for 
even the precious boon of safety to thousands could not protect 
his Lamp from the sneers of certain petty cavillers. Posterity 
will be more just ! 

But to the factSy and by their evidence let our readers judge 
of the accuraeif and justice of the nQWspaj)er statements, and 
the bold assertion, that the experiments have failed. 

The two liarbour boats which gave rise to the origiitp.! exag- 
gerated account, were purposeli/ over defended by a surface of 
zinc in the proportion of about i-25'lji of that of tlie copj>er, the 
object of those preliminary experiments beiug«solely to ascertain 
the ejjicacy of the plan as a preservative ^ the copper^ without 
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hSk? stationed in 

®°“ted with carbonate of lime, to 
rough-suiface of which, the confervm, always floating in the 
:*ai 5 imer months m Portsmouth Harbour adherpH nn^ Vll 
‘^-ght other weeds , hut they w^rail it'^nd Seret " 
?i!-^ o/Aer „or any worms, amongst 

!! “7® P'obaWe, that the same weeds wofld 

adhered even to carbonate of copper. 

, «^,t£)i:cept in harbour, there is every reason to thinlr fkof i 
oflime could nJt adhere to the copX 

*7*’ confervm must have been washed off in a sbm 

Copper, until it is worn in holes, corrodes so fast that no 
Mganent surface remains to which weeds can adhere j bm 
theie are inequalities m the surface, they adhere readilv 
^gh even to the poisonous oxide of copper. I do nol 
that any of the protectors placed upon%7/m, are in such 
as to occasion any deposit, and if they are a little uosi 

77 ^ surface remains smooth 

^rthc adhesion of weed and shell-fish is preve nted. As £ 

-^isite proportion of protecting surface to that of the lSnSr 

‘to half the copper of the 

assertion that protected ships have returned 
.^^ort voyages pez/ec^j, foul, and the delicate insinuation 
u^' amusing himself by a vovao-e 

Baltic at the public e.\pense, I subjoin the following note 
Secretary to the Admiralty, and his answer. ^ 

MY DEAH SIR, 

r7’®-®®!“’.“® a paragraph in the Times newspaper 
instant, statin? that vpsspia c>:.. i i.A _ 


I P. • : \ ^ paragraph m the Times newspape 

^me 16th instant, stating “ that vessels coppered on Sir jSum 
Davy s plan with protectors have returned after shor 
perfect In font:’ In the same ..o ' "lu 77 77': 


•i^te^or eitS nft't ^7^ ’‘"‘hese state- 

either of thena, be correct or otherwise ? 

** ‘ T nm ,1 C<*„ p* -.I . 

■ 

7* ^^7‘4-c. 4-c. Admiralty. 

V -y , *■ 

* ■^dmiraU!/,C>et.9i, \Sm. 

iiifMSTr f respecting vessels coppered on 

■g^^phiy Du ya plan with protectors haying returned after 
y ^0"* ; aiwi whether Sir Humphry Davy 


r-.-, V7* v/i/ijci w ise ; 

1 am, my dear Sir, your faithful servant, 

J. G. Chilpren, 
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made a voyage to the Baltic at the public expense, I have Id 
state, that with regard to ihe former, no report whatever has be^', 
received at this office from umj one vessel supplied vnifi jti^ectOTSy 
nor am I aware that any one of them has returned into port. 
with regard to the second point, I can safely say, that Sir 
phry's passage to the of Norway (not to the Baltic), hW. 
not attended with anp expense either to this or any other department 
0 government. The fact is simply this ?the Comet steahfk 
vessel having been ordered to proceed to Heligoland at 
express request of the King of T'enmark, for the purpose ol* 
fixing with precision, by memm of numerous chronometers, the 
longitude of that island, in order to connect the Danish with 
British survey; and the Board of Longitude having recommend^ji 
that the voyage should be extended as far as the Raze of l^or- 
way, for the purpose of ascertaining ihe longitude of that 
important point, Sir Himiphry Davy volunteered to proceed ia 
her, at his own expense, to enable him to attend in person to 
certain experiments which he was desirous of making on, the 
action of sea water on the cop])er of a vcrssel ])assing vapidly 
through that medium. ' 

If any illiberal construction should have been conveyed to the 
jHihlic, as your note would seem to imply, you are at liberty td 
make UhC of this reply lu imy way you may deem fit. 

I am, my dear Sir, very sincerely yours, * 

John Bartiow* ^ 

d. G. Children, Esy. 


'\’'crl)um non aniplius addani. 


J.G. C. 


Article XL 

Inquiries respecting the Geological lidaliims r>; tk^ 

' bet wee )i the Chalk and the Par heck Limestone in the S\ 
east of England. Bv William Henry Fitton, MD. 
MGS. &c. (With a Plate.) 



J. Th k geological relations of the beds of sand and clay which 
are interposed between the chalk and the Purbeck limestdnjfe 
have been of late the subject of considerable discussion j 
various opinions have been formed respecting the differeii^^ of 
structure supposed to (»xist in the two principal tracts, 
this part of the British series oi stratii^is visible upon the eotist, . 
namely the sontheru shore of the Isle of Wight, and the %paco. 
between the chalk cliffs near Folkestone and at Deachy Il^asd* 
Nothing can more strongly show the necessity ofTurtl|^^m- 
forination upon this subject, thad the discrepancy 
accounts of these two districts, and the general obscurity.' of aB 
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that relates to the beds between the chalk and the Purbeck lime* 
stone, in the Outlines of Messrs. Conybeare and Phillips ; a 
work so^ery remarkable for the judgment and success with which 
its multifarious contents have been brought together and ren- 
dered consistent. In the account of the wealds of Kent and Sus* 
sex,'* described for the first time by Mr. Conybeare in that pub- 
lication, the tract between the chalk and the Hastings sands is said 
to be occupied by aT’id^e composed of ^ Green sand,’ quite di^^tinct 
from tlie ‘ Iron sands ’ of Hav4tings, and separated from them by 
a well-marked valley, containing the ^ Weald’ clay, Butin 
the description of the Isle of VVight,f the very same denomina- 
tions are applied to strata entirely different ; llie author adopt- 
ing the arrangement of Mr, Webster, and regarding the lower 
part of that island as composed of one series only of ferruginous 
sands, w hich he identifies with those of Hastings : so that the 
reader of the descriptions afterwards given of other parts of 
England, in which these sands and clays occur, must connect 
with those terms a different meaning, according to the dis- 
trict which he may happen to have first seen, or may adopt as 
the type of his conijiarison. Mr. Conylieare indeed has himself 
admitted the obscurity in which this jiart of the British series 
of strata is involved ; and has ascribed it, not merely to the 
imperfect state of our information, which seems tome to be the 
true cause, but to a greater variation of structure and composi- 
tion in these beds, when occurring in diflerent quarters, than has 
been observed in otlier iiK'iubers of the series,— or than will, I 
believe, be found in reality to exist. 

The standard publication to wdiich Mr. Conybeare and all 
other geologists have rederred, in treating of the Isle of Wight, 
is the well known letters of Mr. Webster to Sir Henry Kngle- 
field,;}: — a work which has given to that instructive district an 
almost classical celebrity, and has contributed most essentially 
to the recent progress of geology in this country. It seems to 
me, however, from what 1 have recently seen, that Mr. Webster’s 
arrangement of the lower strata of the Isle of Wight has been 
adopted without sufficient examination ; for though he has iden- 
fied in a general manner tlie sands of llastings and Tunbridge 
Wells with his ferruginous sands, and stated that the weald clay 
belongs to this formation, and has also mentioned grit stone as 
cJccurring in it, he does not appear to me to have duly appre- 
ciated the relations of the different members of this part of the 
series; having overlooked the important natural features re- 
sulting from the presence and situation of the weald clay, and 
mentioned the Purbeck beds as constituting the lowest strata of 
the Island, From a paper recently presented to the Geological 
Society by Mr. Webster, an abstract of which has been pub- 

♦ Outlines o£ the Geology of England and Wales, p. 144, &c. 

•f* Page J London. 4ta 1816. 
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lished in The Annah of Philosophy^^ it would also appear that 
he ia of the same opinion with Mr. Conybearc as to the want 
of continuity and correspondence of those formations in dif- 
ferent quarters ; for he states that the siliceous limestohe of 
Hastings had not been noticed in any other place, and describes 
it as not being coextensive with the rest of the ferrinnuous 
sand. 

It is unnecessary to enter furtlier into the his^tory of this sub- 
ject, as the subjoined list cnumerates'tho principal authors who 
have published any thing relating to it, and will show the con- 
aiexion of their several arrangements. But 1 should hardly have 
ventured to differ from such authorities, if the structure of those 
tracts in Kent and Sussex which are composed of the beds 
under consideration were not obscure; and if, also, it did not 
appear from Mr. Webster's own account, that tlie portion of the 
Isle of Wight to which my observations relate, had compara- 
tively escaped his notice;!^ since it is not possible to examine 
the country which he has more particularly described, without 
admiring the fidelity of his observations, and admitting the 
general soundness of the inferences he has deduced from them. 

II. The fact is, that there exist, in the Lsie of Wight, as in the 
wealds of Kent and Sussex, — bvisides the beds of greenish sand- 
stone immediately beneath the chalk , — (ico disUnei series of 
sands which differ from each otlier consideraldy in composition; 
and that the features of the surface' also correspond with the gvo- 
logical division of the strata, although local circumstances have 
rendered this connexion less conspicuous in the Isle of Wight 
than in the wealds of Kent and ^'ussex. Bu/A of these sands 
are separated from the beds above them to which Mr. Webster 
has confined the deuomiiratiou of green sand, by a sfratiini of 
blue clay ; and the two sands themselves are again distinctly 
separated by a second stratum ol clay, jirecisely corresponding, 
both in situation, and in the fossils which it contains, with the 
weald clay of Kent and Sussex. It is the inferior oftliese sands 
alone which is the equivalent of the Hastings beds; and these 
constitute the lowest formation visible in the Isle of Wight : 
the true Purbeck beds not appearing at all upon the coast, nor, 
I have reason to believe, any where in the interior of the 
island. 

• July, 1824, seep. 67 of the present volume. 

’f Sec Letter, pp. 148, 154. &c. The sources of niisconception upon this subject 
have not improbably been, the coiifiised state of the lower beds at San down Bay, where 
Mr. Webster began his observations in the Isle of Mlghtt and the strong resemblance of 
some of the beds which there occur in the weald clay to the Purbeck Jim estonc ; by these 
circumstances, Mr. Webster, and, perhajiN, subsequent observers, have b^n misled 
as to the true relations of the lowest strata of the island, and prevented from examining 
other puts of the coast where they arc better displayed. 
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The annexed map and section (Plate XXXIII, fig. 2,*) will 
show the relative situation of the strata, and will explain the 
circumstances which render the exterior of the low country, at 
the back of the Isle of Wight, somewhat different in appearance 
from that of Kent and Sussex, which it really does resemble, 
The ridge of vertical chalk strata which traverses the whole 
of the Island from east to west, is Succeeded on the south by a 
parallel range oWow hills, consisting of' sand, and separated from 
the chalk by a nairovv valley occupied by blue clay: this lower 
range resembles both in composition and relative place, that 
which occurs between the chalk hills and the Hastings sands, 
throughout the greater part of Kent and Surry ; and near the 
coast of the island, it is succeeded by a still lower tract, denoting 
the situation of the weald clay — from beneath which, as in Sus- 
sex, tlie Ilastings-sands rise distinctly near Brook Ledge, and also, 
but less obviously, in Sanclown Bay. If, where the chalk recurs 
in the soutli of the island, its inclination had been similar to that 
of the central beds, we should probably have had between the 
two chalk ranges a parallel ridge of iron sand, wdth a succes- 
sion on both sides of similar beds in the same order ; and the 
section of the coast at the back of the Isle of Wight, 
both on the south-wbst, from Compton Bay to Rocken fiid, 
and on the south-enst from Chine Head to Culver, w'ould have 
corresponded exactly to that of tlie shore betw^een the cliffs of 
Dover and Bcachy Head. (Fig. 1.) But the southern platform 
of chalk being neaily horizontal, — its distance from the central 
ridge Inconsiderable, and the outcrop of the two ranges not 
parallel but converging* towards the interidr, the beds of sand 
which come from beneath it, meet the corresponding strata which 
rise from under the central chalk, so as to conceal the lower 
beds of the series. It is, therefore, only vvliere the streams have 
cut deeply through the surface, or on the coast, where the 
upper strata have thinned out, that the Hastings sands can 
make their appearance ; and when they do occur upon the 
shore, tlndr section exhibits lines of unequal curvature, with the 
greater inclination, on both sides, next to tlie central ridge of 
chalk. 

In looking westward from the heights above Rocken-Eiid, 
the structure now described is plainly discernible : — the Green 
sand thins off gradually to Atherfield Point, but forms in the 
interior a continuous range of low" hills from Walpen Chine 
to Kingston, on the west of wliich place are some eminences of 
solid; and from thence the range of sand hills ah eady men- 
tioned can be traced without interruption to the shore, at 
Compton Bay. The low country of the weald clay is also seen 

ts 

* This map is reduced from the ordnance survey, coloured after Mr. Webster, with 
the necessary alterations on the edast ; the general relations of the strata being^^the object, 
accuracy of local detail has not been attempted. 
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to form a continuous valley, from the west of Atlierfield rocks 
through Brixton, and thence to Brook ; and from this depression 
the ground rises gradually on all sides to the coast, so as to 
resemble a portion of a flattened dome. A similar structure, 
and the same succession of beds, may be seen on the other side 
of the island, from the heights above Bonchurch, eastward to 
Culver ; but the sands there occupy a much sjfnaller space, and 
form only an insulated patch, surrounded by the weald clay, 
which passes into the interior from the shore beneath the 
village of Sandown, and in returning to the sea divides the 
cliff, about midway between the lort and Culver, and imme- 
diately on the west of Red-cliff. The whole of the intermediate 
tract between the two chalk ranges, from New Church, through 
Godshill, and thence to Kingston, is ])robably occupied by the 
Green-sand alone, — except perhaps in the deepest places, where 
the weald clay may appear in the beds of the streams. 


III. The strata then, of which the south of the Isle of Wight 


consists, are the following : 

Names given by Mr. Webster. 

1. Chalk Chalk and chalk marl. 

2. SandvStone, with chert, &c. {Virestone) Green sand. 

3. Clay (of the underdid) {Gault) .... Blue marl. 

4. Sand,with various fossils {(rreemand)^ 

5. Clay (of the wealds and Tetsvvorth) 

6. >Saiids (of Hastings) the lowest beds 

in the island J 


> Ferruginous sands. 


I cannot give a full description of beds, but tliei 

following observations may assist Ibr the ])nrpose of recog- 
nising them, where the order is less distinct ilian in the Isle of 
Wight : more detailed sections, accoinpaniec! by specimens, 
have been laid before the (aecdogieol Society. The shells wliicli 
I shall mention have been named by Mr. Sowerby, who will give 
figures in his Miueralogieal Concliolugy, of such as have not 
already appeared. 

Firednui ', — Tiiis formation is obviously ol‘ sucli importance 
as to recpiirc a distinc’t name; and it seems better to adopt that 
which I have given, than to retain the ternigm,o/-.s7//n/ employed 
by Mr. Webster, wdiichhas been almost universally appropriated 
to a lower stratum ; the Firestone, of Ryegatc iicc. exhibiting 
a sort of average cliaracter, between that of the lower part of 
the Cairibiidge C/uncIty and of the greener beds of the Isle of 
Wight. The formvition in tlu; latter place has been so wejl de- 
scribed by Mr. Webster, (p. 140.) that I need only meriyo*n the 
importance of extending the list of its fossils, for the purpose of 
more completely distinguishing it frorfl the low;or beds of the 
green sand, with which it has been frequently confounded. 

New Seriefi, yol. viii. 2 li 



370 


-Dr. Fiiton on the Strata 


[Nov. 

The Firestone holds its place, and is visible every where along 
the coast of Dorsetshire, as far as Whitenore Point, where 
the chalk retires from the sea ; and it exhibits the same cha- 
racters throughout. It can also be traced through the greater 
part of Sussex and Surry ; but in Kent seems gradually to 
become less conspicuous, and to lose some of its more pro- 
minent character's as it approaches the sea, on the- east of 
Godstone. There can, I believe, be no doubt of its geological 
identity with the low^er part of the Cambridgeshire Clunch 
The fossils, so far as they are known, are nearly the same in 
both; — and they are in both cases difterent from those of the 
green-sand, 

Gault, — Claif of the Vuderclijf , — Either of these denomina- 
tions for the marly clay, which immediately succeeds the fire- 
stone, appears preferable to that of h/ue marl, which is taken from 
a character neither constant nor peculiar to this stratum; and 
all the evidence that I have had an opportunity of examining, is 
in favour of its identification with the Cambridgeshire gault, and 
the blue marl of Folkestone ; the principal difierence, which 
certainly is remarkable, consisting in the great abundance and 
variety of the fossils at the place last mentioned, and their com- 
parative rarity in the clay beneath the Firestone of the Isle of 
Vv^ight. Mr. Webster has mentioned this peculiarity, and though 
I searched carefully in various parts of the island, 1 could 
not find any of the more characteiistic I'olkestone shells ; the 
place of the bed, however, is not only remarkably well defined 
along the whole southern coast, but is plainly discernible also 
to the west, as far as Durdle Cove. Its characters in all 
these places are very uniform : the clay being of a dull bluish 
grey colour, harsh to the touch, adhering not very strongly 
to the tongue, and containing numerous minute glittering par- 
ticles, which have been taken for mica, but which I believe are 
more frequently crystalline plates of gypsum, — distinct crystals 
of that substance beingfound in it in great abundance, originating 
probably in the decomposition of the py rites, f which it oveiy 
where contains. It effervesces strongly with acids, and l>e.sides 
the shells, which (in the Isle of Wight) are dispersed through 
it in small numbers, frequently exhibits traces of slender cylin- 
drical ramifications, probably derived from organized bodies. 
The fossils which 1 succeeded in preserving (for in general they 
are very fragile), are the following : 

* See Hailstone and Warbufton, Gcol. Trans, vol. iii. pp.24S — 250. 

+ The specimens, howevel', have been generally taken in places where the clay has 
been long exposed to the action of air and moisture : its characters may be different 
when freihly opened, at considerable depths from the surface. Mr. Aikin has informed 
me, that at the Highgate Tunnel, the liondon clay when fresh dug out was uniform, soft, 
and saponaceous to the touch, kot containing any crystalline particles ; but after ex- 
posure for a few wf^ks to the air, the surface was found to be covered more or leva 
witli small rhomboidal crystals of gypsum. 
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Myamandibula.— (Min. Conch. Plate 43.) 

Corbula pisum? — (Ibid. Plate 209, fig. 4.) 

A thin shelled bivalve : perhaps a pecten. 

A very thin shelled ammonite. 

Scales and bones of a fish. 

The Gault has, in the I^e of Wight, been sometimes con- 
founded with the weald clay; from which, how*ever, it is distin- 
guished by several internal characters’, and is every where sepa- 
rated by the stratum next to be described. 

Green Sand. — ^This term, although objectionable as being 
derived from a character, which is not only variable, but in 
reality does not belong to the greater part of this stratum, — has 
been adopted so very generally by the geologiwsts of England, 
tliat it seems almost necessary to retain it; — ^keeping always in 
view the great occasional variance between the name, and the 
true character of what it is intended to signify. 

Mr. Webster’s description of what ho has named ferruginous 
sands, relates almost exclusively to this stratum; for he has but 
sliglTtly noticed the inferior (Hastings) sands, and considers the 
intervening clay as of* subordinate importance: with these ex- 
ce])tions, his descriptions are very instructive. 

The iii>per part of the series is principally distinguished by 
an abundance of forrugiaous matter ; some of the beds ap- 
pearing to consist, in a great measure, of particles of brown 
hei\iaUtic iron ore, the surfaces of which are highly polished, 
mixed with a somewhat coarse quartzy sand. These 
are especially remarkable in the red cliff near (hilver, and 
ill the corresponding elevated beds at Compton Chine. Near 
the top of the formation also, some of tlie sandy beds are of a 
very dark colour; probably from an intimate admixture of car- 
bonaceous matter, for tlie specimens become whitish on being 
heated, williout any bituminous smell. 

In llie lower portion, calcareous mailer occurs in greater 
quantity ; and tliough traces of organic bodies, es[iecuilly of 
those allied to Alcyonia, occar thronghout the formation, it is 
pnnci[)ally from the lower beds that the shells described as 
belonging to it have boon procured ; and these beds also parti- 
cularly abound in green j^articles. The characters of the wiiole 
series are fully displayed on the shore of Saudown i3ay; the fer- 
ruginous portion appearing in the most striking form at Redchff, 
and the lower beds on the shore immediately to the east of 
Shankliii, between the Chine and the Village of Sandown ; — 
where amonir the debris fallen from the vertical clifl* specimens 
may be found of almost every variety of green sand, fiom a cal- 
careous rock resembling the Kentisli rag, to a stone composed 
almost exclusively of green particles.* ’fhe u|)per and more 
ferruginous beds correspond, 1 believe, wdth what is called Car- 
stone, at llunstanton, in Norfolk ; and the cc^itrast between the 
diflfereut parts of the formation is conspicuous in various parts of 

2 B 2 
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Surry and Hampshire : — so that Mr, Conybearo’s description of 
the green-sand between Leith Hill and Dorking, — where the 
more ferruginous beds are slated to appear ^ like a second 
formation of iron sand resting upon the green sand/ is most 
correctly applicable also in the Isle of Wight. 

One of the most remarkable of ite lower beds of this forma- 
tion seems to occur at the very bottom of it, and "'is indeed 
detached from the superior strata, by a group wdiich forms, as 
it were, a transition to the weaid clay; consisting of greenish 
grey sand in very thin beds, intimately mixed with a small 
proportion of clay, and of bluish slaty clay. This detached bed 
is itself composed of large irregular concretions of greenish 
sand, with much calcareous matter, and contains numerous 
jDetrifaciions. It rises about 1000 paces from the chalk in 
Sandown Bay, and may be traced upwards in the face of the 
ruined clifis on the west of lied cliff. The same fossils abound 
also on the shore to the cast of Shanklin C’hine, and in a bed 
which rises on the west of the central chalk, and may be 
traced liorn Walpt n Chine to Atheifield Point. It is, proba- 
bly, from the corresponding part of tlie series in Surry and 
Sussex, that a great many of the green sand fossils of those 
counties will be found to have come : several of the shells found 
near Ashford, in Kent, and at Parham Park, in Sussex, being 
the same with those of the vicinity of Shanklin, Jkc. 

One feature of this formation, which is very conspicuous on 
the coast of the Isle of Wight, and might lead into error in 
situations less favourable for examination, consists in the great 
variation of aspect and solidity in different portions of the 
same continuous beds ; one part not unfrequently apj)earing us 
a very dark greenish, or almost black, sandy clay ; while the 
very same bed has in other places, wliere the fracture is recent, 
a bright reddish and yellowish hue. This apj)earance has been 
noticed by Sir 11. Puglelield and by Mr. Webster, and is 
ascribed by them, 1 believe correctly, to the effects of moisture 
and exposure, on the variable proportion of clay and ferruginous 
matter which the beds everj where seem to contain. 

The greater part of the fossils assigned to the Iron sand, in 
Prof. Sedgwick’s valuable paper on the isle of Wight, belong 
to the lower jrart of the green-sand formation.^ I have 


Outlines, p. 154. 

Annals of Philosophy^ May, 182^, p. 321), &,c. 


^Cylindrical concretions,* probably 
from organiijed bodies*, 

Stems of the tulip alcyoiiiiim, 

A compound madrepore, 

An’obscure coralline body, 
Vermicularia, ^ 

Ammonites, 

Rostellaria, 

Casts of three or fopr other univalves. 


•j* Sec JMantell, p. TL 

Tiiey are as follows : — 

A palmated cockscomb oyster, 
Trigonia dtedalea, 

3'. abefonnis, 

Astartc excavata? 

Splian-a corrugata, 

Terebratula pectita ? 

Perna aviculdides ? 

CTrypha?a sinuata. 


The other fv9sil9 of Prof# Sedgwick’s enumeration belong to tlie Weald clay* The 
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found in it, besides those contained in that list, the follow- 
ing 


A crustaceoiis animal, about the size of a small shrimp: near 

Atherfield. 

Serpula.i two species ; from the same place. 

Corals; probably of diflereut species. , 

Ostrea liellovacina ? (Min. Conch., JMate 388, fios. 1 and 2.) 

East of Shauklin. 

Te^rebratula, two sj)ecies ; Atherfield Point. 

Gervillia ! Shankliu. 

A murex. 

Another univalve. 

Weald CUnj . — The clay of this formation, both at the top and 
bottom, seems to be mixed with a considerable portion of sand. 

It contains within it at the upper part an insulated bed of green 
sand ; and, about an equal distance from the bottom, a bed of 
sand rock, which may be considered as the forerunner of the 
Hastings sands: l)ut the central portion is very well charac- 
terised, and the formation may be traced distinctly in its pro- 
per place, all along the southern coast of the Isle of Wight; 
nor docs any clay, at all approaching to it in characters or 
thickness, occur between the Gault and the Purbeck series. 
The first beds appear to rise ou the east of Sandown Bay, 
about 1000 paces from the junction of the chalk with the 
firestone beds; the formation occupies a considerable space in 
the ruined cliff's which succeed the precipice of Ked-Clifl*; but 
the land-tails at this place render it difficult to trace the beds 
in continuity, and on tlic shore below the clay is in general con- 
cealed by the gravel of the beach: — nor is it again visible till, 
after giving place to the small portion of the Jlastiiigs sands 
disclosed there, it recurs in the ffat space to the west of the fort ; 
where, at very low tides, beds of clay may be seen upon the 
shore beneath the imi at Sandowui village, sinking to the west- 
ward under the prolonged cliffs of the green-sand between 
that place and Shauklin. The clay rises again from beneath 
the green-sand on the v/est of Whale Chine, between Ather* 
field-high-clift' and Atlierfield Rocks, — where the bed of green * 
sand included in the iip})cr part is very distinct, and rich in 
a great variety of fossils : and from thence for about a mile 
westward, the cliffs afford a most iastructivo section of the 
weald clay,— perhaps the best that can he found in England ; 

• 

moulds of several of these sliells (and, perhaps, otliers) which appear to have J^een occu- 
pied by pyrites, occur together, in remarkable ferruginous nodules, which are found in 
the upper part of tlie clifl' immediately on the west of »hanklin Chine, and in the corre- 
sponding place within the chine itself. 
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the shore being divided by two considerable ravines, or chines, 
which greatly favour the examination of it.* 

The uppermost part of this formvition, on the confines of the 
green sand, consists of bluish-grey sand and clay, in very thin 
alternating courses, frequently not more than a-tenth of an inch 
in thickness, or of fine greenish gret, mottled with li<jhter co- 
loured s»nd ; the« lighter portion sometimes occupying what ap- 
pear to be the moulds of minute ramified organic bodies, which 
exist in great numbers, but are indistinct in all the specimens 
that I could obtain. These upper beds are, altogether, perlfeps 
thirty or forty feet thick. They are succeeded by the bed 
already mentioned as the last of the green sand series; and this 
is immediately follow'ed by a considerable thickness of slaty 
clay, w'hich varies in hue and consistency, but is in general 
of a dark bluish grey colour, smooth to the touch, scarcely ad- 
hering to the tongue, yielding very easily to the nail, and 
effervescing with acids. The lamina* of this clay are coated 
with the remains of a minute bivalved crustaceous animal, the 
Cupris faba of Desmarest,t in vast profusion ; and it contains 
also various shells. 

Ill the clay, there occur subordinate beds of lime stone ; i 
some of which are from five to nine or ten indies in thickness, 
consisting principally, of bivalves, probably cyreiue, — and con- 
taining also a small Paludina ; one at least of these beds is 
coated with a thin, somewhat fibrous crust of impure greyish 
carbonate of lime, approadiiiig that which in a more distinct 
form occurs between tlie beds of the Purbeck limestone;— to 
which indeed this limestone of the iveald bears altogether a 
very striking resemblance. y\nothcr bed of limestone consists 
almost entirely of a small species of oyster, retaining its shelly 
lustre. And a third variety must also exist in this formation, 
either in the form of a bed, or of concretions, though 1 could 
obtain only portions of the latter descrijilion scattered on the 
shore; — but these were muricnm^, and had evidently come 
from the immediate neighbourhood : they consist of sparry 
liinestciie almost wholly made up of casts of a Paludina, closely 
resembling the P. vivipara (Sowerby, Min. Conch. PI. 31), 
and are scarcely to be distinguished from some varieties of the 
Bethersden stone of Kent. This same stone at Sandown Bay 
contains also casts of the Cypris faba, so abundant in the slaty 
clay ; and I have had since the satisfaction of finding that 
remarkable fossil in almost all the specimens of Sussex marble, 

* The state of the weather was so unfavourable, during iny visit to this place, that 
the following characters have been taken principally from tlie beds at Sandown Bay. 

•y Histi Naturelle des Crustaces Fossiles, p. 140, PI. XI. fig. 8. 

t This shelly limestone is known in the neighbourhood of Chale Bay by the 
name of the “ Platnor stone,” ol “ Black lake,” or both ; for some of my informants 
applied the former fenn to the slaty clay.— The resemblance of the calcareous incrus- 
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which I have had an opportunity of seeing: — its occurrence 
indeed in that of Petworth has been long since mentioned by 
Mr. Sovverby, in the description of his plate of the Vivipara 
(Min. Conch. PI. 31, vol. i. p. 78), though it seems to have^ 
escaped attention, as a fossil of this formation. 

Subc^fdinate to the clays, especially in the lower part of the 
forniatidn, are also several beds of clay irop stone, some of 
which contain, disseniinated, the ^sarue species of cypris as 
that of the shale, and also in considerable abundance, the 
ca»ts of a species of Paludma (elongata), which seem to have 
been filled v^ith pyrites ; one of these beds at Sandown Bay was 
remarkable in having attached to it irregular concretional masses 
of a bard calcareous grit, containing numerous casts of a Palu- 
dina, filled with lamellar sulphate of barytes.* Towards the 
bottom of the formation, very thin courses of a hard calcareous 
grit alternates with greyish clay ; and below them is a bed, from 
ten to twenty feet in thickness, of sand rock or slightly coherent 
sand, of alight greenish grey colour, but in some places ferrugi- 
nous, containing concretions of grey calcareous grit; this bed, 
the forerunner, as it were, of the iron sand, is insulated in the 
clay,t and is followed by thin beds of mottled greenish sand, 
containing a small proportion of clay, and of blue clay; the 
whole about forty feet in thickness. And these are finally 
succeeded by sand rock, containing a large proportion of con- 
cretional calcareous grit of a greenish hue, — the commencement 
of what may be considered as the proper Hastings sands ; after 
which no more blue clay appears. 

The succession of the beds, near Atlierfield Point, where they 
are best disjilayed, seemed to rne to resemble that above de- 
vseribed; and the fossils there were the same with those of 
Sandown. la Compton Bey, the section is perplexed by a con- 
siderable subsideuee, or perhaps a fault ; which after the first 
rise of the iron sands, brings down tlie w'eald clay again to 
the shore, so as to pioduce the appeal ance of an alternation : — 
but the order of the beds, and the fossils they aflbrd, are still 
the same. 

Tlie following are the fossils wliich I have found in this forma- 
tion in different place.-> : — The concurrence of the vivipara and 
cypris, in such great abundance, with several other shells in no, 

tation to the r’url (or Cone in Cone”) of Staftonlshirc, &c. is mentioned by Prof. 
Sedgcwick (Aimalf, of Phihsopfni^ vol. iii. p, ; and there appears to be a grada- 
tion, from the indistinctly fibrous incrustations of this place, to the highly crystalline 
fibrous carbonate of Purbcck. • 

• My attention was directed to this fact, and to the occurrence of the crystals of sul- 
phate of barytes in tin* fuller's earth of the Nutfield green-sand, by Mr. Sowerfty.— -I have 
myself a specimen of crystalline sulphate of barytes, with carbonate of Hme, from the 
firestone beds of VVo/barrow Way; so that this mineral appears to be generally, 
tliough sparingly, diffused throughout these formations. • 

*1* It is not impossible that the occurrence of this or similar detached bed® of sand 
rock, within the lower part of the weald clay, may have occasioned (^scurity, where the 
state of the surface prevents their relations from being perccivid. 
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small quantity, may tend to supply a geological desideratum 
of some importance, by furnishing distinctive characters for 
the weald clay, which hitherto it has not been easy to recognize 
in doubtful situations. 


Cypris faba. (Brongwiart and Desmarest. Crustaces, p. 141. 
pi. xi. lig. H.) — llt/i/te . — Bri/ieradc/i.—J^cl worth . — [.oJpWighl. 
— Swauagc BajJ (see hereafter, p. 382). 

Cardiiini turgidiiin ? (edge toothed). Min. Conch, pi, 343, — 
/. of \Yi<rhL 

■ a larger s])ecies (edge plicated). — Siraungc Day. 

Cyrcna media (a new species). — /. of Wight. — Swaiiagc Bay. 

a larger species. — 1. of Wight. — Swttnagc Buy. 

membranacea ? — Sicanage Bay. 

iMcIania atteiiuata . — Siranagc Bat/. 

— tricarinata . — Bof WighL — S wattage Bay. 

Paludiua elongata. — I. of Wight, — S wattage Bay. 

liuvioriim. JMiin Cuiich.pl. 31. — Bcllicrddctt- -Petworth, 
— Sandowti Bay. 

Pinna ? — S wattage Bay. 

Venus ! — Stvattage Bunj* 

A short univalve, like a Helix. — 1. of Wight. 

A transversely elongated, almost cylindrical Ihvalve. — Swatiagc 
Bay. 

Tooth of a Crocodile. — S wattage Bay. 

The following are mentioned in Mr. Sedgwick’s paper already 
referred to : — 

Ostrea ; an undescribed species, somewhat resembling O, tenera. 

Min. Couch, pi. 252. fig. 2 ik 3. — I. of Wight, 

— a small flat species ! — 7. o/' Wight, 

The only other place in v hich the Cypris is stated to have been 
found in a fossile state, is in the Department of the Allier, in 
the south-east of France ; where it occurs in the greatest profu- 
sion, and is mentioned by Brongniart as composing almost 
exclusively the mass of a coarse fresh water limestone — (cal- 
caire lacustre). In another part of the same district, land and 
freshwater shells were observed, and veins of fibrous arragonite, 
but without the cypris: and Mr. Brongniart considers the whole 
•tract as of freshwater origin. The occurrence of a fossil hitherto 
so rare as the cypris, in such profusion, in counties so distant 
from each otlier, is remarkable ; and renders it very desirable to 
determine the geological relations of the strata where it has 
been found in France. • 

IJastittgH Sands. — The terms ^ ferruginous ’ and ‘ iron sands/ 
denote aoharaeter that really belongs to the upper portion of 
the green-sand ; and the farmer has been applied by Mr. ^V eb- 
.ster to a series which includes three strata at present known to 

* Description (reolo^iquetdes Environt d€ PariK.— Cuvier ossemens foisiles, &c 
tome ii. Edit, , p. siSd. 
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be distinct: It may be advantageous, therefore, to relinquish 
altogether both of these denominations, and to adopt one from 
a place where (as at Hastings) the strata are well developed 
and conspicuous. Names thus derived, do not mislead ; they 
keep in view and facilitate reference to the original type, and 
have in fact been adopted for some other strata,— as the Pur- 
beck, and l^ortland limestones, the Oxford clay, &c. 

The Hastings sands in tlie Isle of yi'^ight may be described as 
consisting of an alternating series of beds of sand, — more or 
less abundant in lerrugiiioiis matter, and containing courses 
generally in a concrotional form, of calcareous grit, — with beds 
of clay, much mixed with sand, of a greenish or reddish Ime, or 
of a mottled and vai legated appearance . Subordinate beds con- 
taining or consisting of fuller’s earth, occur along with these 
clays; — and \^ood more or less changed, wood-coal, and iron 
stone, occur in several parts of the senes. In the Isle of Wight 
apart only of the formation is visible : but at Swanage, a sec- 
tion of the whole is exposed; and in both cases, the proportion 
of tl>ie clays to the more prominent sandy beds is so great, that 
if composition only were regarded, the Ibnnatiou ought to take 
its name from the former, lii this respect the sands of Hast- 
ings differ consideral)ly from llie upper part of the green sand 
senes, whicli contains much less clay ; nor do any of the Hast- 
ings beds at all resemble those sands at Red Clifl'and Compton 
Bay, which abound so remarkably in particles of iron ore. 
There is also a more general diii’erence of hue and asjiect, be- 
tween the greater part of the Hastings strata, and the richly 
coloured sands in the upper part of the green-sand, which can 
be recognized, I think, by an eve acquainted with both; but 
the ditt’erence between the fossils of t he two formations is for- 
tunately so great as to afford a much more certain distinc- 
tion. 

The section of this formation visible in Sandown Bay, though 
of small extent, resembles perfectly tliat of the opposite side of 
the island, between Cowleaze and (Jompton-Graiige Chines. 
The prominent land on the west of Southmorc, (called, not 
very correctly, Southmore Point,) is the cimtral part of the 
series, and the beds thereabouts are the lowest in the island; 
the section of them on the shore Irom Bull-rock to Brook 
Chine, being a very flat cuive, declining on both sides tow'ards 
the chalk but an a]j))earance of greater curvature than really 
exists is occasioned by the projection .of the land, and the 
gradual rise of the beds from the interiov. The principal vari- 
ation in the features of this part of the coast, is produced by 
the successive lise of the beds of sand rock with calcareous 
grit; which, as the clays between arc much less durable,^ 
form ledges extending considerably into the sea. It is to the 
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superior solidity of these beds, — ^the bony skeleton as it 
were of tlie fornication, that its resistance to the denuding 
forces which have swept away such large portions of the adja- 
cent clay, must be ascribed, in the wealds of Kent and Sussex, 
and on a smaller scale in the Isle of Wight. — Thus the bed, 
called the upper sand rock/' which rises very gradually near 
Cowleaze Chine^ may probably have contributed to tne support 
of Atherfield Point ; and the successive ledges of Barnes's sand 
rock, Ship ledge, tlie Bull rock (about 20 feet in thickness), and 
the very remarkable ranges at Brook Point, all owe their promi- 
nence and solidity to a concreted calcareous grit, precisely 
resembling that of Hastings ; at v/hich place also reefs of the 
same description occur upon the shore. In Swanage Bay four 
or five reefs, consisting of the same kind of rock, run out from 
the sands into the sea ; and even at Sandowu Bay, a few such 
ledges can be seen at very low tides. 

The grit is, in all these cases, of the same general character, 
and is evidently nothing more than sand agglutinated by a cal- 
careous cement which has crystallized within it ; so thatiin a 
certain stage of decomposition, a double structure is discern- 
ible, the masses of stone becoming fissile so as to disclose 
the original stratification of the sand, while the fresher pieces 
show' the crystalline fracture of carbonate of lime; and in some 
cases the parallel faces of the crystals distributed through 
the mass give by reflectiou the lustre of carbonate of lime, from 
a surface which, in other positions, appears to be composed of 
graius of sand. In the Isle of Wight, the varieties of grit are 
numerous, and of various shades of grey inclining to blue and 
green. They all effervesce with acids ; but differ considerably 
in hardness, probably I’roin variation in the proportion of sili- 
ceous matter. 

The only fossils tliat I have found in the Hastings’ sands 
and limestones, belonging also to the weald clay. I have 
added to the following list a few others, from the beds of 
clay and limestone below' the Hastings sands, in Sussex. 


Cypris faba ^ 

Paludina lenta? — smaller and 
more pointed than P. flu 

viorum | 

Cyrena media J 




Cyrena media ; 

Cyrena, a larger species. . . 


In calcareous grit ; at liolling- 
ton, near Hastings. 


In calcareous grit ; between 
Battle and Bright! ing, Sus- 
sex ;~~and Brook Bay, Isle 


of Weight. 


Remains of fishes. 
Remains of plants. 
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From the beds below the Hastings’ sands, north-west of Battle, 

Sussex. 


Cyrena media 

A thin elongated pearly bivalve j 
like . compressed miisele. ! 
Potamides veutricosiis? (M.C. | 

341. f. 1) 1 

Vertebra of a crocodile J 


In slaty clay between the beds 
of limestone, near Darvel 
Wood. 


Scales (of a fish?j large, quadrangular, imbricated : in lime 
stone, from the same place. 


A comparison even of this shortlist with that of the green 
sand fossils, points out a distinction between that formation, 
and the Hastings sands, which may, perhaps, deserve attention, 
in the grouping and anangeinent of the strata: — the organized 
productions of the former, so far as we are acquainted with them, 
being all marine : but of the latter, almost exclusively of fresh- 
water origin. And in fact if aline be drawn between the green 
sand and weald clay, the wliolc series, from thence down ward to the 
Portland limestone, may be regarded as one groat suite of fresh- 
w^ater formations : — with the e.'.ceptioii principally of those beds 
of oysters which o(*cur, in sjuall proportion jn the weald clay, 
and more remurkably about the middle of the Purheck strata, — 
where a bed, about tuehe feet in tlnckness. well known to the 
quarry men uiulcr the name* of cinder,’' consists almost en- 
tirely of oysters. 

The resemblance observaide in the Isle of Wight, between 
some of the beds above the chalk and some of the Hastings sands, 
seems to favour the hypolhe.sis, of the mixed origin, at least, of 
the latter. The light greenisii gicy and variegated clay of the 
two series, are very nwwh alike; and among the fossils some 
of t!ie most abundant in botn are of tiie genus Paliulina. 
The calcareous grit also is not without a parallel in the superior 
beds; for the stone of East Cowes quarries, which is there called 
^ rag,^ comes very near to some varieties of the Hastings’ grit;"^ 
and among the freslnvater ^hells which it contains is a helix 
resemblin<g the vivipara. — Ibit, on the other hand, some of 
the Hastings sand beds are scarcely to be distinguished from , 
those of the new red sand-stone (red marl).— This recurrence 
of beds of the same character, in parts of the scries which we 
are in the habit of considering as so ('emote, should never be 
lost sight off; as affording proof of thpjt uniformity in the ope- 
ration of the causes which have produced the strata, which the 


* Mlien I vihitctl tills place, the pits in Lord U. Seymour's pounds had been 
filled up, but the specimens I found there were sufficient to shew this resemblatice — 
See Webster: Letters, p. 231. 
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artificial divisions of scientific arrangement not unfrequently 
keep out of view, 

T/w Wealds. 

IV, The coast section between the chalk cliffs near Folke- 
stone, and lieacliy Head, is so much concealed by marsW tracts 
throughout the portion corresponding to the place of Jfie green 
sand and weald fJav, that the examinntion of it is difficult and 
unsatisfactory ; but 1 have coloured the section (fig. 1), in con- 
formity with that of* the Isle of W ight, — in part from observations 
of my own, with the hope of suggesting further inquiry ; since 
there is strong reason to expect, from the perfect correspondence 
of the interior, that the arrangement of the beds upon the coast 
also, will prove to be throughout the same. 

At Beachy Head there is no difficulty, the chalk being there 
succeeded by, and almost passing into beds of firestone, of 
inconsiderable thickness, but corres])Onding to those of Culver, 
&.C. in the Isle of AVight, and of Ityegate, in Surrey these 
are followed by blue clay, harsh to the touch, somewhat sandy, 
and apparently containing few fossils. From thence to a co*tisi- 
derable distance eastw^ard, the strata are concealed ; but there 
can be little doubt that the low sand lulls which occur at Lang- 
ley, and from thence run inland through Arlington, Selineston, 
See. (Maiitell, p. 7b), in a line nearly parallel to the chalk, 
belong to the green-sand formation. 

jMr, Smith’s maps of the interior, and his section from 
London to Brighton, accord with this identification. Tlie list 
which he has given of the beds within the denudation of Kent, 
Sussex, and the adjoining counties, corresponds exactly, though 
under different names, with that of the section, fig. 1 ; and the 
range of sand and sandstone,” represented in liis map of 
Sussex as passing through Barcombe, is obviously the continu- 
ation of the sands of l.angley above-mentioned. 

The shore on tlic east of Bcachy Head, nearly to Bexhill, is 
so low and flat, that tlie beds can be examined only (under 
favourable circumstances) at low water ; the Hastings sands, 
however, rise about the latter place, and the upper part abounds 
with reddish and greenish clays, like those already described as 
forming so large a part of this formation in the Isle of WigliLf The 
sands decline to the eastward, and subside about Stone Cliff 
on the eastof Kye, and there again the country becomes difficult 
of examination; what may be considered as the true coast being 
separated from the sea by Romney Marsh. But the character- 

ft 

* The,firestoriC at Sca-houscs has been generally taken for green-sand, and supposed 
to represent the ridge between tlie chalk and iron sand of Kent and Sussex, which 
begins at Folkestone and Hytlie. (Conybeare, Outlines, p. 147). 

*f* The cliffs at Hastings have bten fully described by Mr. Webster, in a paper read 
before the Geological ii^ciety. See Annals^ July, 1S24, p. 60 of this volume. 
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istic fossils completely identify the limestones of that tract with 
those of the Isle of Wight; and there can be no doubt as to th^ 
place where the formation commences, the Cyprisfababeingfound 
m the clay immediately beneath the green sandstone, above the 
town of Ilythe. 

In pursuing the boundaries of the chalk around the great 
denudai-on of Kent and Sussex, the same succession of beds 
can be recognized in several other places. — ^I'^hus the description 
given by Mr. Mantdl, from Mr. J. Ifawkius, of the ^Malrn rock’ 
of Western Sussex, accords with the succession represented in 
Sections 1 and 2. A similar section has been communicated 
to me by Mr. Lyell, from the village of Shiere, between Dorking 
and Guilford, on the north western side ol‘ the weald district : 
the following being the order of the beds, — chalk, green sand 
with calcareous chert (firestone); blue marl (gault) of dark 
colour, with a few’ fragments of shells ; and ferruginous sand 
(the upper beds of the green sand). — The section (fig. 1), it will 
be seen, corresponds essentially vvilh that given by Mr. Web- 
sicf,* and by Mr. Phillips Outlines,’' p. 150, &c.) of the 
tract between Merstham and Nutfield, in Surry. — And Mr. War- 
burton informs me that he has traced tlie upper ferruginous por- 
tion of the; given-sand eastward, — from Guildford through Ked- 
Ilill (R^egate), blivei-llead. Seal, Ighthain, and Wrotham 
Heath, to Aylesfoid, in the neighbourliood of Maidstone, 

On the cast of Godstouc however, the structure of the county 
must still be considcnvl as, in some degree, uncertain, for the 
followhug ivason.N : I. That the firestone beds have not been 
traced to the w’est of the point above-mentioned ; though their 
equivalent will probalily be ibuiid ainoug the harder beds at the 
bottom of the grey marly chalk. 2. jN otvvithslauding the many 
evidences (^tcurrespondence, — the great abundance of fossils iu 
the lAdlvtst.iUe marl, and their comparative scarcity throughout 
the Isle of Wight, is a variation cf such amount as to demand 
the strongest (w idence of geological idontiiy.i Ik Tlie ferrugin- 
ous lieds at tlu^ top of the green-sand foimatlon, have not yet 
been observed in the vicinity of Ftilkestone ; while on the other 
hand, calcareous matter exists there in much greater propor- 
tion tiuin in any part of the lower beds in the isle of Wight: — 
The fossils, liovvevei, are the same. Hut 1 liave observed some 
appearances on the shore between Sandgate and Folkestone, ' 

* (ict)l. Tin ns. vol. v. p. 35?. 

-f* On the opjiosite coast of France, the Folkestone marl occurs beneatli the chalk 
without the interveiaion of the tire stunc, at least in a^nonunent form. I have traced 
it with most of the cliaructeristic sliells of Folkestone, all round the denudation of the 
lower lloulonnois, from the foot of BlancufZ, through Boiirsin, (k)leniberq, I.iottinw 
ghen, &c. to the vicinity of Sumer ; and have found in several places benealli it traces of 
green sand. — In Mr. Smith’s maps of Kent and Surry, the gault is continued, without 
interruption, from the west of Dorking to the coast. , 
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which seemed to render this part of the series deserving of fur- 
ther examination. 

Coast of Dorsetshire. 

V. The progressive condensation, and thinning out of the 
strata towards the west,* is such, that the space occupied by the 
beds between the chalk and the lowt^f^t visible part of t^>e Hast- 
ings sands, — whicJi is in Sussex (froni Folkestone toWinchelsea^ 
fig. 1), — more than twenty lyiles in extent, — is reduced success- 
ively ; — in the Isle of Wight (between Rucken-End and South- 
more), to about eight miles ; — at Suanage ihiy, fig. 3, to less 
than one mile and a half;— at \\ urban ow, fig. 5, to less than 
three-quarters of a mile ; and finally at i) in die Cove, fig. 6, 
where these beds a|)pear, for the last time, on tiie coast, to less 
than a furlong : — the horizontal distance in a direct line between 
Folkestone and Hurdle Cove, the extnaiu* points of this series^ 
being about 170 miles. This convergence, it is true, appears 
much greater than it actually is, in consequem e of the high in- 
clination of the strata on the coast to the west of Purbeck, 
where at last they become very nearly vertical ;i- but the con- 
densation is really siifficieut to make it more extraordinary that 
so many members of the series have been retained, than that 
some beds should be wanting. 

At Worbarrow, and in the coves to the west of that place, 
I could not detect any trace of tlui weald clay, between the sands 
below the gault ; the sections (fig. 5 and G) alfording only one 
continuous series of sandy beds, from the gault to the commence- 
ment of the Purbeck strata. Rut at Sw'unage (fig. 4 and fj) 1 w'as 
more successful, having found there distinctly the equivalent of 
the weald clay ; — beds of bluisli slaty clay containing the cypris 
faba, and other shells of the same species with those of the Isle 
of Wight; and limestone in thin strata, composed of bivalves, 
with small paludinsc, and of oysters, and in some cases en- 
crusted with obscurely fibrous caibonate oflinie. Beds, also com- 
posed of mottled greenish-grey sand and grey clay, like those of 
Sandownand Cowleaze chines, occurin this part of the section. — 
But the sands interposed betw een the weald clay and the Gault are 
not in themselves distinguisliable, at Sw anage Bay, from the in- 
ferior (Hastings) beds ; the green particles being wanting, and 
the sands differing only in colour, fineness of grain, and a vari- 
able admixture of clay. There are among them some remark- 
able courses of a very fine grained calcareous grit used by the 
Swanage quarry-men for sharpening their tools : but I have not 

* See Webster, Letters, p* 191, and Plates. 

The difference as to the impression produced on the observer, by beds of the same 
thickness when nearly horizontal, and when highly inclined, — which arises froin our habit 
of estimating heights and horizontal space by very different scales, deserves the attention 
of those who are not much accu8top?,ed to geological observation. Thus a bed, or group, 
S0O feet thick, if horisrontal, forms a very striking cliff; but as part of an highly in- 
^ed slides, it may be passed by with comparatively little notice. 
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yet had an opportunity of comparing the specimens, with those 
of the Whetstone quarries at Blackdown, in Devonshire, which 
are in the green sand. 

Fig. 3, is a section southwards from the chalk near this 
place to the town of Sw^anage, but reversed, for tlie purpose of 
showing its correspondence with that of the Isle of Wight at 
Compton Bay: and I have* also copied a portion of Mr. Web- 
ster’s accurate view of the coast, for the pur[>ose of pointing out 
more precisely the situation of the cla5^s.* — In this sketch (rig. 4) 
the spectator is supposed to be placed upon the firestone where 
that bed first rises from under the chalk, and to look along 
the shore towards Swanage. Masses of fallen chalk are seen 
between this place and the commencement of the Hastings 
sands : — but these are easily accounted for, — being in fact 
underclifl*, produced exactly in the same manner as in the Isle 
of Wight: — mid the firtjstone and gault rise and hold their 
place with as much regularity as 1 have any where else remarked. 

The section of the Hastings sands, in Swanage Bay, com- 
prehends the whole of the formation, and gives one of the 
most distinct view s of it that can be obtained in England. It 
corresponds completely, at the upper part, with the beds which 
are visible in the Isle of Wight, and at Hastings. 

VI. Very little is yet known of the strata which form the 
subject of this paper, in the interior of England; but an atten- 
tive perusal of Mr. Oouybeare’s descriptions will show that 
some of the ob.scurities connected with them, may be re- 
solved by referring to the order in which the beds are exhibited 
in the Isle of Wight. I am in fact unwilling to abandon the ex- 
pectation of finding in this part of the series the same steadi- 
ness of arrangenient, that is known to exist in other portions of 
it : the reasoning which implies, that less of regularity is to 
be expected in a ^5uite of sands and clays than elsewhere, hav- 
ing always appeared to me to be insufficient. It is the fact 
alone, esinbhshed by extensive observation, that could have 
rendered credible the identity and constancy of succession of 
any portion of the strata; and we really know so very little of 
the mode in winch they have been formed, that our estimate of 
the comparative probability of regularity in one description of 
beds, of sand, or clay, or limestone, more than another, is matter 
of the very slightest conjecture. 

* The plnce wlicre all th« bed.s above described oc^ur is called Punfield. The ex- 
amination of it is rendered difficult by the position of thfc strata, which retire obliquely 
inland, and at the same time, when seen from the shore, rise towards the,eye ; so 
that tlie weald clay lies behind the upper beds of the Hastings sand, in a nook, where it is 
so much obscured by the fall of the incumbent substances, that without tnfc assistance 
of quarry-men I could not have obtained a view of beds in situ. 
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Article XII. 

SCIENTIFIC NOTICES. 

Chemistry. 

1. Juice of Elder Be fries as a Test* Je 

The juice ortlie elder berries seems to possess important 
properties as a delicate reagent. The following process was 
employed : — 

Take any quantity of the ripe berries, picked clean from the 
stalks, and after having bruised them, press the juice into a 
clean well-tinned vessel. Add a lourth part of its weight of 
alcohol, and evaporate the mixture to one-half. Remove it from 
the fire for ten or twelve minutes, and ac‘ ’ as much alcohol as 
you have of concentrated juice, k copious precipitation of the 
parenchymatous and gummy parts will take place, which will 
permit the liquor to be strained with ease through a fine cotton 
clotli. 

The filtered liquor is now fit for use. It consists of the sac- 
charine and colouring principles of the berries, in solution with 
alcohol and water, it is of a beautiful violet colour. In order 
to asv:ertain its utility as a test of acids and alkalies, the follow- 
ing experiments were made: — 

To one pint of rain water a single drop of the tincture of elder 
berries was added. The blue colour was too pale to be per- 
ceived ; but the addition of a single drop of sulphuric acid pro- 
duced a decided red colour. 

To the liquor employed in the last experiment, a minute 
quantity of alkali was added, when it immediately changed to a 
bright lively green. If a v[uantiiy barely suflicient to neutralize 
the acid be employed, liie original blue or violet colour is 
restored ; hence this te^^t possesses all the delicacy of the tinc- 
ture of litmus, or l^lue cabbage, and lias this additional valuable 
property of keeping unaltered, during the hottest season of the 
year. Tiie species liied as above was the Samliucus canadensis; 
the juice of the coininon elder berry {Sa/N/jucas nigra) will 
probably answer as well. — (Aimals of the Lyceum of Nat. Hist, 
of New York.) 

2. Volafiliiif of the Salts of some of the Vegetable Alkalies, 

Ferrari states tliat all the salts of Strychnia, when dissolved 
ill water, are volatih^ in temperatures below that of boiling water. 
The volatili'/atioii is tiiost considerable when the solution is 
concentrated, and when it contains an excess of acid. The salts 
which Ife examined were the sulphate, muriate, nitrate, and 
acetate. He remarked also that the muriate of chinin is so vola- 
tile.that the ste'km which rises from its aqueous solution ir a 



Beds as they rrbt hi ific Isle of 
’ Wifi;hL 


Oihn jihircs of their occurrence* 


I. CHALK, with Hints. 

without Hints, 
grey (murly). 
bluish. 

Greenish sand and sandstone ; 
with concretions of chert, and 
limestone. Firestone, 


Clay of the underdtff ; bluish, 
harsh to tlie toucli ; in the Isle of 
Wight, witlifew fossils 


Sands; fenuginous and reddish 
above ; green, with minierous ma- 
rine fossils, in the lowtr part. 


Clay of the Wealds. Slaty clay and 
limestone; with various fossils, prin- 
cipally of freshwater (Cy})ris, Falu- 
dinac, (‘yreriii', oysters, hones of 
fishes, &f). Beds of shelly limestone, 
and of ironstone. Pyritized wood, 
and lignite. 

Sands and sand rock ; frequently 
ferruginous ; with numerous alter- 
nations of reddish and variegated 
sandy clays, and loncretions of 
calcareous grit Wood. Iron- 
stone. FrtshwaUr shells. Bones 
of fishes, and of Saiuian animals. 


Passim. 

Eastern foot of Beachy Head. Swa- 
iiiigc Bay ; foot of Ballard-bdl. 

('ambridgesliire. Lower part of tlie 
(’lunch,” (Jlailsionc, Oeol. 
Tians. lii. p. ^ 18 .) 

East foot of Beachy Head. 

Shiere, near (tiiildford. 

Mcrstliam Firestone Pits. 

Stt'anag(‘ Bay. 

M'orbairow Bay, iVc. 

( ambridgeshire. Gnuft. 

Shiere, near (tuUdford 
Nutficld, Surrey. 

Folkestone. 

Beneath Sea-houses, Sussev 
Swunage Bay. 

\\\)rbarr()w Bay. 

Uaiig(' ot hills intermediate between 
the chaiK and the lu'ulds of Kent 
and Sussex. 


Hytlie. 

Bethersden, Kent. 
l*ctw'<»rtli, Sussex. 

Punficld, north of Swanage Buy. 


Hastings. 

Winclielsea. 

Bye, Sussex. • 

Swanage Bay, soutli of Piudield, 
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state of ebullition, has a decidedly bitter taste. The volatility 
of the sulphate of chinin had been previously taken notice of 
by Callaud. — (Giornale di Fisica, &c. vi. 457.) 

3. Exlatencp of Mmma in the Leaves of Celery. 

Dr. A Vogel finds the fojlowing substances in the leaves of 
this plant {A pi am graxrolens), 

1 . A (colourless \ ulatile oil, in which resides the peculiar odour 

of the plant. • 

2. A thick fatty oil, partly combined with chlorophyle.* 

3. A distinct trace ofsiil|duir. 

4. A tremulous jelly, or bassorine, which acquires a gelatinous 
consistcnccy, by the action of weak acids or of water. 

5. A brown extractive matter, soluble in alcohol, and precipi- 
tated by solutions of tin and lead. 

(k Gum. 

7. Manna. 

8. A very considerable quantity of nitrate of potash. 

9. ^Muriate of potash. 

The inariiia may be extracted by boiling the filtered juice of 
the leaves in order to ])recipitate the chlorophyle and vegetable 
albumen, and evaporating the liquid thus purified, to the con- 
sistency of honey : it separates on cooling in greyish white 
acicular crystals." But the most accurate procedure is to digest 
this thick liquid for a few minutes in alcohol, and to filter the 
solution while boiling hot. AfUcr some hours it concretes into a 
soft white coloured mass, resembling a cauliflower : this may be 
rendered considerably purer by squeezing out the alcoholic liquid, 
redissolving the solid portion, and crystallizing a second time. 

Ttius obtained, it possesses all the properties of manna purified 
by vsolutiou m alcohol. Like this, it has a sw^eet taste, is very 
soluble both in and hot Avater, dissolves but sparingly in 
cold, and to a large amount in hot alcohol, and on cooling sepa- 
rates iVom the solution in the form of a soil white mass, resem- 
bling a mushroom. The solution also is quite incapable of the 
sj)intuous fermentation. 

The iresh leaves o{‘ celery yield rather more than one percent, 
of manna, purifie d by repeated crystallization. 

He could not succen'd in (h^tectmg a trace of manna in the 
Ic'aves of common ]>arsl('y {Apinm Peiroseiinum)^ or of the com- 
mon leek (^AUinm paniini). 

This is the first well authenticated instance of manna occur- 
ring in the leaves of an European plant. — (Schweigger and 
Meinecke^s Jahrbuch der Chemie und Physik, vii. 365.) 

* 'J’his is the name wliirh Pelletier and Caventou have applied to the green colouring 
matter of leaves, and wliich would appear from their experiments to be a peculiar 
table principle. — (See Journal de Pharmacie, iii. 486.) 

^eio Series^ voL. viit. 2 c 
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4. lodous Acid. 

II Sig. Sementini, of Naples, has published an account of a 
combination of iodine and oxygen, containing less of the latter 
principle than iodic acid. It is obtained in the following man- 
ner : — Equal parts of chlorate of potash and iodine are to be 
triturated together in a glass or porcelain mortar, uiitil they 
form a very tiiie pulverulent yellow mass, in which the metallic 
aspect of the iodine has entirely disappeared. If there be excess 
of iodine, the mixture will have a lead colour. This mixture is 
to be put into a retort, the neck being preserved clean, and a 
receiver is to be attached with a tube passing to the pneumatic 
trough. Heat is then to be applied, and for this purpose a spirit 
lamp will be found sutficient ; at first a few violet vapours rise, 
but as soon as the chlorate begins to lose oxygen, dense yellow 
fumes will appear, which will be condensed in the neck of the 
retort into a yellow liquid, and run in drops into the receiver; 
oxygen gas will at the same time come over. When the vapour 
ceases to rise, the process is finished, and the iodous acid 
obtained will have the following properties : — 

Its colour is yellow, its taste acid and astringent, and leaving 
a burning sensation on the tongue. It is of an oily consistency, 
and flows with difficulty. It is heavier than water, sinking in it. 
It has a particular odour, disagreeable, and something resembling 
that of euchloriuc. It permanently reddens vegetable blues, 
but does not destroy them as chloric acid does. It is very solu- 
ble ill water and alcohol, producing amber-coloured solutions. 
It evaporates slowly, and entirely in the air. At 112® Fahr. it 
volatilizes rapidly, forming the dense vapour before mentioned. 
It is decomposed by sulj)liur, disengaging a little heat, and libe- 
rating violet vapours. Carbon has no action on it at any tem- 
perature. Solution of sulphurous acid decomposes it as well as 
iodic acid, precipitating the iodine as a brown powder. It is 
characterized by tlie manner in which potassium and phosphorus 
act on it : the instant they touch it they inflame ; the potassium 
producing a white flame and dense vapours, but little or no libe- 
ration of iodine, and the phosphorus, with a noise as of ebulli- 
tion, violent vapours ap])earing at the same time. 

The odorous nature of this acid, its volatility, colour, and its 
power of inflaming phosphorus by mere contact, show that some 
of the principal characters of iodine are retained, and that it is 
oxygenated, therefore, in a minor degree, and deserves the name 
. of iodous acid. 

Its composition has not been experimentally ascertained- 
M. Seynentini endeavoured to analyze it by putting 100 grains 
into the end of a long sealed tube, and then dropping a small 
piece of phosphorus in, iodine was disengaged, and condensed 
i^i the upper part of the tube, and this \vas found to amount to 
45 grains ; but tljis can furnish only very uncertain results. 
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lodous acid dissolves iodine, becoming of a deep colour, more 
dense and tenacious, and having more strongly the odour o 
iodine. When heated, the iodine partially rises from the iodous 
acid, but they cannot be separated in this >vay. 

M. Sementini believes also in an oxide of iodine, and has given 
the name to the black powder, which is produced by the action 
of sulphurous acid on iodoiA acid, and which still contains oxy- 
gen, but he mentions that this and some other points still require 
investigation. • 

The following are the properties of the iodic and iodous acids, 
by w hich a judgment may be I’ormed of tlieir specific difference. 
iodi racid is solid, white, without odour, reddening blue colours, 
and then destroying them. Volatile at Fahr. wdth decom- 
position ; heat ed w ith charcoal or suljdiur, it is decomposed with 
detonation. .Iodous odd is li<juid, yellow^, odorous, reddening 
blue colours, but not destroying them; volatilizing at 112° Fahr. 
and even at conunou temperatures without decomposition; 
heated with sulphur it ivS decomposed without detonation, and 
inflames potassium and phosphorus by men* contact. Bib. Univ. 
XXV. *1 11). — (Journal of Science.) 

5. lnJhufniuUio}t of o jlixlnrc of Oxy<j;cu and llydrof^en under 

Water. 

Every one is acquaint (d v;ilh the oxyhydrogen blowpipe. 
Mr. Skidmore, of New York Jias observed that the luminous jet 
obtained wit.li that instruuuMit may he introduced under water, 
without being extinguished. The only precaution necessary is 
to introduce 7t slowly, tliat the flame may not be repelled into 
the receiver, 

Tli(^ tlaiiKi \ iewed under water is globular. It burns wood, and 
lieats metallic wires to redness. ^\i\ Skidmore thillk^ that his 
observation may be advantageously employed in maritime w^ar- 
fare. 


(). Adcanfao;cons Mode of using Alcohol in Vegetable Analysis. 

MM. 11. Petroz and llobiiiet, in their examination of the fruit 
ofthelilas, treated the decoction of the grains with a large 
quantity of alcohol gradually added while in the state of a tliick 
syrup, without reducing it to a further degree of drynchS. By 
this mode the product of the decoction is at once divided into 
two portions, one soluble in alcohol, the other not. d he decoc- 
tion should not be evaporated to a very litiek syrup, lor in that 
case the precipitated matter retains som*e ol the siibslances 
which should be taken up by the spirit. The alc.ohol must 
be of such a sviength as not to be too much weakeued^by the 

water remaining in the syrup. — (JournaMe Pharmacie.l 

O o 

^ Kj ^ 
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Mineralogy. 

7. Garnei. 

To the numerous analyses which have already been published 
of the individuals belouginj;' to this important class of minerals, 
ne havcj to add the following : — 

1. Green tiapczoidal garnet from the mine Ganila, 4n Sala. 
gr. 3*740'. 


Silica .............. 30*62 

Alumina . 7 *53 

Oxide of iron 22*18 

Lime 31*80 

Magnesia 1*05 

"l 00*08 


18*42 oxygen 
j- 10-31 


2. The same, from the same locality, hut obtained at a differ- 
ent period. 


Silica 3(r73 

Alumina 2*78 

Oxide of iron 25*83 

Lime 21*70 

Maenesia 12*44 


18*47 oxygen 


*1 !i-22 
•j- <)-D3 


(Bredlierg, Kongl. \5;t. Acad. Ilandl. 1822, p. 83.) 

3. Calcareous garnet, from IJmlbo, in Wcsiinannland. 
(,'olour, bl'rudv and blacki^h brown. Caystal, the j)nmiti\e rhom- 
boid, sometimes Vvitli Iriuicated lateral eriges. 

Silica 37*53 18*78 oxygen 

Oxide oi'inm 31*35 0*()1 

Lime . , 26*74 1 

Oxidulc (4’ manganese. 4*78 J 

100*42 

(llisinger, ibid. 1821.) 

These (Jiree analyses accord sufficiently with the formula 
which has been deduced as representative of the constitution of 
garnet; namely, an atom of a silicate of a base containing two 
atoms of oxygen + an atom of a silicate of a base containing 
lliree atoms of oxygen. 

The mineralogical formula for the Sala garnet is 


and fo’t* the Lindbo garnet, 


+ FS 
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It is greatly to be wished that this extensive genus were sub- 
jected to a more systematic examination tlian it has hitherto 
received, and as has already been done so successfully in the 
case of the pyroxenes and amphibolcs. The accuracy of the 
preceding formula is indeed supported by strong arguments ; 
but many, panicularly of the older analyses, are contradictory 
of it, and the simplicity of the crystalline form oT garnet renders 
peculiarly necessary a severe indactiaii of facts, before it can be 
regarded as demonstrated that there are not at present con- 
fbunded under this name several genera of minerals, which are 
essentially distinct from one another, even on the broad basis of 
the isoinorplious theoiy. 


8. On Meionite. 

Our mineralogical readers are aware that within these few 
years analyses of this mineral have been successively published 
by Arfwcdson, Oinelin, and Stromoycr. The results of the last 
two •chemists were almost identical ; hut those of Arfvvedson 
disagreed with both so materially, that it was obvious tliat either 
he or tiiey must have been engaged with a difierent mineral from 
iiHMoniie. M . An\vcd<on, male^ ierto Schweigger, acknowhidges 
his mistake, and stales, that on repeating the analysis with an 
autluMitK; specimen, he had obtained n'suUs which indicated 
exactly tlu‘ same foimula with those of Gmelin and Stroineyer. 
It is singular that the mineral which lie originally analyzed, 
altlmngli searea^ly di dering in comjiosition from leucile, was 
easily fuNii)le before the l)lowj)ipe ; whereas leiuhte is C[uite 
jnfusil>le. — (Jahrbuch dv.v Chemie imd Physik, i\, 347.) 

!). llrlaniiCy a new Mineral. 

Lustre, fei^Iily shiniug to dull. Streak sliining, with a fatty 
lustre. Cuh)ur, light greenish grey: streak, wdnte. Massive. 
Somelinies comjiact, sometimes in small aiul fine granular dis- 
tinct concretions. Fracture in some sprcimens tohated, in 
others s])Iiiilerv and even, its structure is distinctly ciyslaliine, 
but no speeimen has yet been ol)sL*rved whicli admitted of regu- 
lar cleavag(is. Hardness, between that of apiiLite and actyno- 
Jite. Sp. ur. from 3*0 to 3*1. Before the blowpipe, it melts 
easily iido a slightly coloured, transparent, compact pearl, and 
resembh s gcdilenite more closely tlian any other known mineral : 
from felspar it is distinguished by its •greater sp. gr. ; from 
Saiissurite, by its inferior sp. gr. and hardhess. 

It was discovered in 1818 by Briethaupt in difterent parts of 
the Saxon FVzgebirge. It forms a part of the oldestf gneiss 
formation, and is always mixed with mo>;e or less mica. Betw een 
Gros-Pbhie and Erla there exists a bed of it at least 100 fathoms 
in thickness. It has been used for upwanls of 200 years as a 
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flux by the iron smelters, and until its examination by Brie- 
thaupt, it had been uniformly mistaken for limestone. 

According to the analysis of Prof. C. G. Ginelin, it is com- 


posed of 

Silica. 53* 160 

Alumina 1 14*034^ 

lame. ' 14*397 

Soda ...*. 2*611 

Magnesia 6*420 

Oxide of iron 7*138 

Oxide of manganese 0*639 

V^olatile matter 0*606 


Loss 


1*996 


100*000 

(Schweigger and Meiiiockes Jalnbuch der Chcmie uiid Physik, 
vii. 76.) 


10. Native Compounds of the Oxides (f Uranium and Satplniric 

Acid, 


These new mineral bodies, alluded to by Berzelius, are thus 
described b\ Prof. Jolin, tlieir divscovcrer. 

(1.) Sul))hate of Oxidulc of I ranimn. — It always occurs crys- 
tallized, and most commonly in llattencd prisms, from one to 
three lines in length, which iive arrangcHl in eccentric druses. 
Colour, beautiful emerald green, souK'times passing into apple 
green. I.ustre considerable, ghosy. 'I'ransparenf ; soimdimes, 
also, opncjue and dull. Brittle, and easily pounded. Soluble in 
water. The solution is piecipitated chesimt brown by the triple 
])russiate of potash, yellowish giecn by alhalic's, and in brown 
flocks by ini'usioii ol' nutgalls. Tsitrate (»f silver and metallic 
iron occasion no alteration; and a solution of barytes pn'cipi- 
tates a while powder, insoluble in nitric acid. When ignited, it 
undergoes partial decomjiositiun ; for if, alter tins treatment, it 
be digested in water, a yellow^ coloured powder remains undis- 
solved. It accompanies the following mineral, which had here- 
tofore been erroneously regarded as an oxide of uranium. 

(2.) Subsulphale of Guide of Uranium, — It forms a thin, 
botryoidal, intense sulphur-yeliow coloured coating over the 
surface of the minerals on which it is found. It is fiiable, and 
soils the fingers. Digested in water, a portion of it passes into 
solution. The residue dissolves in nitric acid ; and both solu- 
tions possess the properties of a solution of sulphate of oxide of 
uraniunf. 

Both minerals occur ii? Elias’s mine, at the distance of about a 
league from Joachimsthal, in Bohemia. 

The examinatioi^ of these compounds, observes Dr. John, 
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affords a new proof of tlie superiority of the chemical over the 
external characters of minerals, for many other ores, as, for 
example, those which are usually styled nickel ochre, zinc ochre, 
black copper, most of the oxides of manganese, &c. are in a 
similar situation, not one of them being pure oxides. — (Schweig- 

ger and Meinecke's Jahrbuth der Chemie und Physik, ii. 246.) 

• 

11. Notice of the Lenzinite from ik^ Neighbourhood of Saini^ 

Sever. 

This mineral differs extremely in its appearance ; it is most 
commonly met with in amorphous masses, from the size of the 
fist to that of the head : it is much lighter than limestone, and 
covered externally with a yellowish brown coating of oxide of 
iron. Internally, it is of a tine dead white, opaque, homogene- 
ous, compact ; of a tine grain, and soft and soapy to the touch; 
it is susceptible of being polished by rubbing with the finger. 
It adheres strongly to the tongue, and may be cut with the 
knife; but is sufiiciently brittle to break under the hammer into 
sharp angular j)ieces. Its fracture is dull, and often conchoidal. 
When dipped in w ater, and then held near the ear, it crackles 
remarkably, but <loes not split, like the argiltaceoni^ huzinite of 
John. It givcj:^ no eli’ei vcscence with acids, becomes hardened 
by fire, but not sufficiently so, to scratch glass. 

According to Pelletier’s analysis, it consists of 


Silica 50 

Alumina 22 

Water 26 

Loss 2 


100 

111 its external ajqiearauce, it has much resemblance to the 
compact carbonate of magnesia. 

M. Leon Uufour describes three varieties of this mineraL — ^ 
(Aniiales des Sciences Naturelies.) 

12. American Localities of some Minerals. 

Mr. Shepard has fountl, what he considers as i/enitc, at Cum- 
berland (R. I.); at Cliesterfield, fine specimens of green feldspar 
and siliceous oxide oi manganese, containing occasionally small 
octohedral crystals of magnetic iron. These two were found 
near the spot where the sappare is obtained. 

lieautijnl green feldspar has been recently found at Beverley 
(Massachusets), by the Rev. Elias Cornelius ; small portions 
of purple fluor are disseminated in its fissures. # 

Mr. Jacob Porter gives the following localities ; — 

Calcareous tufa, exhibiting impressions of vegetables, baS been 
found at Semphrouius, New York* 
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Limpid quartz, in good crystals at Saratoga Springs, and at 
Sand Lake, New York; and the following chiefly in Massa- 
chusetts. 

Blue quartz, ferruginous quartz, fetid quartz, chalcedony, 
hornstone, grey and red jasper, prismatic mica, black toijrmaline 
in milky quartz, silver-grey scapolite,' black hornblende, graphite, 
and oxide of manganese. 

Mr. Steuben Taylor fouhd feldspar in large crystals, actyno- 
lite in potstone, graphic granite, and ferruginous quartz, at Berk- 
hampstead ; black mica and prismatic mica, at Hartford ; 
radiated quartz, at Canton ; kyanite, at Chatham ; garnets in 
mica slate, at Middle Haddani; epidote and gneiss, at Plain- 
field ; galena, at White Creek (N. Y.) ; smoky quartz, at Kil- 
lingly; ferruginous sand in great abundance at Black Island; 
and green talc, at Smithfield, R. I. 

To this list we shall add some other localities given by Dr. 
Emmons. 

Siliceo-calcareoiis oxide of titanium (sphene) in oblique four- 
sided prisms, of a light brown colour, associated with augite and 
actynolite, and also in sienite, at Chester. 

Phosphate of lime, in an aggregate of grey epidote, zoisitc, 
hornblende, and quartz, same place. 

Manganese, chabasie, stilbite, carbonate of lime, in various 
forms, at Cummington ; beryl, at Norwich and Chester, in an 
aggregate of carbonate of lime, chlorite, and feldspar; jjnsmalic 
and tabular mica, iadicolite? garnets and staurotide, of every 
variety, in mica slate, Norwicli. A curious vaiiety of cyanite 
occurs here, in a very fine soft mica slate (resembling potstone), 
often in heraitrope crystals, colour, greyish blue ; also ferrugi- 
nous oxide of titanium (^nigrine ?) in granite, and oxide of tita- 
nium (titanite 1), in flat plates, in mica slate. 

Augite abounds here in amorphous masses. 

Sahlite and coccolitc occur in mica slate ; magnetic oxide of 
iron is abundant in mica slate, serpentine, &c. ; rlioinl) spar is 
found in dolomite at Middlefield, and a large mass or rock of the 
rhomb spar of the same place, contains fibrous Iremolite. 

Agate, at Chester, a large mass found near the village, in the 
sand. It consists of yellow' jasper and chalcedony, and weighed 
upwards of 180 lbs. after several large fragments had been broken 
on. Another large mass of the same materials, partly agatized, 
almost twice the size of the preceding, was found near the same 
place. — (American Journal of Science.) 

13. Vesuvian Minerals. (Extract of a Letter from Signor Mon- 
« iicelli.) 

The torrents^ of water* which followed the eruption of Vesuvius 
in 1822 exposed several minerals, some of them new^, to view. 
They consist of lapis lazuli, found in the midst of the red sand. 
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thrown out on the 24lh of October; different varieties of quartz 
(flint and niemlite, and specimens passing from those substances 
to a lava of amphigene and pyroxene); phosphate of lime in 
hexahedral prisms ; inelilite m cubes, similar to those from 
Capo Bove (the last two found in a current (of lava ?) on the 
declivities of Mont Sonurfa, above Pollena) ; gehlenite, similar 
to that from Fassa ; sjiecular iron, octohedraPoxidulated iron; 
antimonial iron and glass of antimony combined with a little 
osmium.— (Bulletin des Sciences Naturelles.) 

14. On the Contractions of Crystals hi/ Heat. 

M. Mitsclierlich has observed that the mutual inclinatioft of 
the faces of Iceland spar vary in a sensible manner by the effect 
of heat, and that between (P and 100^(32® and 212^ Fahr,) the 
change from the dihedral angles to the extremities of the axis of 
the rhomboid is 8 It results from this, that if w’e suppose the 
dilatation of the crystal perpendicular to its axis to be nothing, 
its cubic dilatation should still exceed that of glass by nearly 
one-half; but on measuring the cubic dilatation of Iceland spar 
wdth M. Dulong, M. Mitscherlich found, on the contrary, that 
it is less ; wliicli leads to the singular consequence, that while 
heat dilates the cryshdin a diiection parallel to its axis, it must 
cause it to contract perpendicularly. M. Mitscherlich lias 
ascertained this to be tlie iact, by measuring with a spheroinetery 
at dittereul. temperatures, the thickness of a plate of Iceland 
spar, cut in a direction parallel to its axis. It is very probable 
that sulphate* oi’ lime may jirosent an analogous phenomenon, 
but the reverse of the j)rcc(*ding ; that is, that elevation of tem- 
perature may ])rodiict‘ a sensible contraction in tlie direction of 
its axis. .7. l \ — (Anuales de Chimie.) 

Lj. On (he Inclination of the Line (lidding the Optical Axes of 

certain Crystals, 

It is known that llie optical axes of crystals, improperly called 
cri/sta/s with livo (LxC'^, do not coincide with the axes of crystal- 
lization; ami it has been hitherto regarded as a general law’*, 
timt the right lines which divide the angle contained between 
the opticafaxes into two cijual parts must be equally inclined on 
the <‘.oiresi)onding faces of the crystal. M. Mitscherlich has- 
found that these lines, synuneirical with respect to the double 
refraction, are not always so with respect to the laces of the 
crystal, and that in sonu* salts, such as the sulphate of magnesia, 
they are more inclined to one side than the other, without any 
want of symmetry in the crystalline form, leading one to presup- 
pose any such deviation. A. F . — (Annales deClumie.)i 
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Geology. 

16. On the Accuracy of the Inference that certain Formations have 
been deposited from Fresh Water, deduced from the Organic 
liemaim found in them. i 

Dr. Mac Cullobh, in a very interesting paper, on the Possible 
Uty of changing the liesidena'j of certain Fishes, which appeared 
in the 34th number of the Journal of Science, having shown, 
that several species of salmon spend a large portion of their time 
in fresh water ; that the smelt has been familiarised entirely to 
fresh water, in which it has been kept for three years by Colonel 
Meynell, in Yorkshire, propagating and thriving abundantly; 
that the pike is found in the Caspian Sea ; and that many other 
tishes live and thrive indifferently either in fresh or salt water, 
concludes with the following judicious observations : — 

There is a subsidiary question arising out of these specula- 
tions respecting the convertibility of the habits of marine ani- 
mals, highly interesting to geology, and on which it will not be 
out of place to say a few words, although unfortunately not much 
solid information can be procured respecting it. This relates to 
the power which many, perliaps all the vermes inhabiting shells, 
possess of residing indifferently in salt or fresh water. It is 
well known to geologists that with resjiect to many, if not all 
of those deposits supposed to have been formed, like that of 
Paris and of England, under fresh water, the question mainly 
rests on this, namely? whether the shells now supposed, from 
certain analogies and peculiarities of structure, to have been 
inhabitants of fresh water lakes, may not have equally existed 
ill salt lakes, or even in the sea. Some experiments towards 
the elucidation of this subject liave been instituted in France, 
but I need not detail them, as they must be fresh in the recol- 
lection of all the readers of tliis jounial. It has also lieen 
recently ascertained by M. Freminville, that in the gulf of 
Livonia, the shell fish which usually inhabit the sea, and those 
which belong to fresh waters, are found living together in the 
same places. While tiiese coiiffrni the general presumption 
which forms the basis of this coinmuuication, their general pro- 
bability is also strengthened by that analogy. A few facts of 
common occurrence on our own shores seem to add additional 
weight to the opinion that the testaceous fishes in general are 
not rigidly limited to one kind of water, but are capable of living 
in both. * 

On our sea coasts, the common muscle is invariably larger 
and fatter* at the entrance of fresh water streams into the sea, 
particularly if these bring ^down mud, and in these places the 
water is scarcely fealt ; yet they live also and propagate in abun- 
dance on shores which receive no fresh waters The oyster is 
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transported from the sea to brackish water, where it also not 
only lives, but improves in condition. 

In the same manner the common cockle inhabits indiffer- 
ently the muddy sand-banks near the mstuaries of rivers, which 
are always soaked with fresh water, and those sandy or half 
muddy shores where no sutrh water is found. These are by no 
means the whole of the instances wdiich might be enumerated 
in support of an opinion, of w^hi<ih the determination is so 
important in the present state of geological science ; but as this 
subject is too important to pass lightly over, and as the bounds 
of tins communication are already exceeded, 1 shall leave it to 
those who may have the means and the inclination to examine it 
in greater detail. I will only add, that the same considerations 
will lead to sinniar doubts, where it lias been attempted by 
geologists to determine the nature of strata, as to their marine 
or fresh \vatcr origin, by that of the remains of fishes found in 
them.’’ — (Journal of Science.) 

• Mtscellankous. 

17. Falminaling Powders employed as Priming for Fowling 

Pieees. 

The fulminating substances which have hitherto been em- 
ployed for this puri)ose are four in number. 1. Fulminating sil- 
ver; 2. Fulminating rnercuiy ; 3. A mixture of 100 parts of 
chlorate of ])otash, 12 of sulphur, and 10 of charcoal; 4. A 
mixture of 100 parts of chlorate of potasli, 42 of nitre, 30 of 
sulphur, and 14 of lycopodium. A variety of experiments on 
their comparative advantages have been recently made iii the 
chemical laboiatory in the lluivcrsity of Hallo, by Jaeut. W. 
Schmidt. The following appear to be the most useful conclu- 
sions at which lie arrived. 

Fulminating mercury answers the purj)Ose completely, but 
be does not agree with Mr. Wright in eonsideriug it prei'erable 
to fuimiiialing silver. On this point, however, we I’eel disposed 
to differ with Mr. S. By liis own admission, it never fails to 
inflame tlie gunpowder, and as it is not nearly so explosive as 
fulminating silver, the risk attending its employment must be 
proportionally less. The first mentioned mixture of chlorate of 
potash is mucli preferable to either of the metallic fulminating 
powders. It is not so liable to accidental explosion; it leaves 
behind it less acid matter, and does not corrode the iron so 
rapidly; and, contrary to what takes 'place with fulminating 
mercury, its explosion is not follow'od a deposition of mois- 
ture. The facility and certainty of the explosion is the same in 
both. 

The second mixture of chlorate of pptasli is not nearly so effi- 
cacious as the first ; although this is chiefly a* consequence of 
the ordinary construction of the touch-hole* The method of 
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filling the copper cups, recoinmendfd by Mr. ^Vright, is not only 
tedious but (icuigcrous ; a uiiich preferable one is to mix up the 
explosive compound into a thick liquid, with any adhesive solu- 
tion or tincture, and by means of u hair pencil to introduce a 
larcce drop of this mixture into the botlom of each cap. ^ 

The Germans, we snpp.ose by way df practical relutation to the 
hackneyed reprctach ofnutioiud dulnes-q }ia\e anticipated tlieir 
neighbours in inakin a noviel applicali* ii ol lishninating powde^r. 
A good many years ago, an attempt to uinukr was made by 
sending by post to the obnoxious pt‘r-a)n a box containing a 
quantity of the powder, and uilhin whicli se\ caal of the common 
fulminating papers were cemeiiU t! iii such a luanner, that they 
must have exploded on removing liie lifl. Iu>rlunaiely, however, 
althougli the explosion took place, it did not cauiimunicate to 
tlie rest of the powder. The crinuiial was deteclt d, and, alter a 
judicial trial, was siiitahiy |)unislual. — (JScliueiggcr’s Neues 
Journal fur Chemie und Jdiysik, xi. (ili.) 

18 . 0/1 a j/cw jlfct hod (if \lesf }'()!/ i/iiT Calculi . 

Dr. Civiale introduces a straight silver sound into tlio bladder 
through the urethra. This first soimd inclose.s a second, also of 
silver, and straight and hollow like the first, and furnished at 
its extremity with three sj>ring branches, wlncdi lie close toge- 
ther wdiilst ensheathed in the principal sound, but when pushed 
out they separate and form a sort of cage, in which, with some 
dexterity on the part of the ojierator, the stone is caught, when 
tlie cage is iiimiediatcly closed by his dialing tiie sound towards 
him. 

The second sound, in its turn, incloses a long steel cylinder, 
terminating, at the end next the bladder, and between the jaws 
of the cao’e, in a little circular saw, or fih*, ol’ such form as may 
be most applicaibU’, according to circumstances. When tlie 
stone is well fixed, the steel eylindtr is pro.^sed against it, and 
by means of a small pully lixtul at its rxleriur extremity, a watch- 
maker’s turn-bench, on whicii it is mounted, Uiid a drill bow, it 
is worked like a drill fin* j)iercing a hole in a pi(ice of metal. A 
dull sound is immediately heard pioceeding from the abrasion 
or splintering of the stone. A spontaneous discharge of urine, 
or an injection of tepid water into the bladder, usually termi- 
nates the operation, and occasioiKs the expulsion through the 
urethra, dilated by tlui introduction of the large sound, of the 
fragments of the calculus. 

I'his process was first tried before the Commissioners of the 
Acadeiny on the 13th of last January, on an individual of the 
name of Geutil, thirty-tv\o years old. On the 3d of February, 
when the operation was repeated for the third time, the calculus 
was entirely reinbved. The pain was almost nothing, and dur- 
ing the progress of his cure, M. Gentil always went oa foot to 
the house of M, Uivfale. 
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19. White s Floafinix, Breakwater, 

Among the ]n*actical and useful inventions ol‘ the present day, 
the floating breakwaUjr (if Rlr. White, for which he has received 
a patent, promises to hold a respectahle place. 

This contrivance consisi.'. td’ a series oi' square frames of tim- 
ber, connected Ijy iiioonnyf c'lai’.;-, or caliles, attaclicd to anchors 
or blocks ; they are di >po‘.ed so as to iiu lose either a rectilineal 
or a curviliueui space for the recepti^aii oi' ships, which may ride 
there, protected from lim hreakiug oi‘ the sea or surf. 

Tliese frames consi^-t of logs of 1 Quebec yellow pine, from 
thirty to lii'ty feet lung, and from eighteen to twenty inches 
thick. The logs are bohed togetlier so as to form a square 
frame, consisting of two parallel frames. Tlie separate frames 
atfi connected by ro]jes or cliuin cables, secured to anchors or 
moving blocks. The iieight of these frames may he increased 
by logs, OY }nc'('es of timber, on thti lops of the frames, not 
exceeding five tiers in a \ertical posidon, for the purpose of 
breaknig* the wave s more cmnpletely in places where the vvater 
is fioleutly agitaU d. 

The adMuiUiges of this breakwaiter have been actually expe- 
rienced at Deal, and ceitilicd by some respectable persons of 
that place. 

The iiivcnlor recommend it particularly for fitting coasts, 
where the surge ofJen pieveuts boats from putting otf and land- 
ing*; and also i'or liatlimg ])i<xccs, where it will always produce 
siru)(}ih \vnt(*r, and priitect the nl.^chuie^. A drawdiig and moro 
minute <l('scrjpti' 'll of' this invention will he found in Newton’s 
London Journal of -Vrts, iivc. xol. vii. j). — t^vdin. of 

Science.) 

'JK jj Lira hi a,, 

Tlic “ Maro])'.!’’ ir u)i v'\n\e)idinarv ])henoineuon, most pro- 
batdy deriving its nunc; I’rmn niar.* i bbiiiungur Drimkeii Sea, as 
its moveinent is appaientiy veny mcon-.istent . It occurs princi- 
pally on the south. ni coa'*vt of Sicdy, and is generally found to 
hajipen in cahn water, 'out is c oiisidcied as the certain precursor 
of a gale, ddic urn* foia is i’eit woth tlie greatest violence at 
JMaz/ara, pxriiaps tVom the t’ontour <^1 toe coast. Its iippix^ach 
is annouucv;d bv a m ilm atmosphere, atid a lurid sky ; 

wlmii suddciilv i m v\.oer rises nearly l.>o loot aiiove its usual 
level, and riudies into tlie e.rueks wnh ama ang rapiility ; but in a 
few mmiiti's recedes aeain witli ecpial velocity, disturbing the 
mud, tearing u]) tiie ^ea weed, and occasioning noisome efliuvia: 
during its continuance the fish iloat cpate-helpless on its turbid 
surface, and are easily taken. These rapid changes (as capri- 
cious in their natim; as tliosc of tlie ihinpus) generally continue 
from thirty minutes to upwards ol t\v<) hours ; and are succeeded 
by a breeze from the southward, wnich qiiiifkly increases to 
heavy gusts. SniytlCs Memoir of Sicily, — (hdiu. Piiil. Jour.) 
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Article XIII. 


NEW SCIENTIFIC BOOKS. 


niEPAUINa FOR PUBLICATION. 


Dr. Thomson has in the press a new work, entitled An Attempt to 
establish the First Trinciples of Chemistry by Experiment. 

Dr. Front is preparinjr a grontly enlarged edition of his Inquiry into 
the Nature and Treatment of Calculus. 

Outlines of a System of Medico-Chirurgical Education, containing 
Illustrations of the Application of Anatomy, Physiology, and other 
Sciences to the principal practical points on Medicine and Surgery ; 
with Plates. By T. Turner, Member of the Royal College of Surgeons 
of London, Lecturer on Anatomy, S:c. 

Mr. Maund, of Bromsgrove, well known as a practical disciple of 
Flora, Avill commence on the 1st of Jan. 1S25, a monthly publication, 
to be entitled. The Botanic Garden, or Magazine of Hardy Flowers ; 
intended as a popular Manual for BotaniiHs and Florists. 

A Manual oi* l^harinacy. By T. W. Ikande, Esq. 8vo. 

A Dictionar}^ of the Apparatus and Instruments employed in ’the 
various Operations of Philosophical and Experimental Chemistry, is 
about to be published by a Practical Chemist. 


JUST PUBLISH KID. 

An Essay on Instinct and on its Physical and Moral Relations. By 
Thomas Hancock, Ml). 8vo. J2 n. 

ATreatise on the Uscofthe Natural and J'ictitious Waters of Carls- 
bad, Emms, Marienbad, <!i:c. By Dr. F. Kreysig, of Dresden. Part II. 
Royal 8vOi 5s, 6d. 

The Natural History of the Bible. By Thaddeus Mason Harris, DD. 
of Dorchester, Massachus.setts. 8vo. IO5. Gi/. 

Letter on tlic projected Rail-road between Liverpool and Man- 
chester. By Joseph JSandars. 


Article XIV. 

NEW PATENTS. 

F. H. W. Needham, David-street, Middlesex, for his improved me- 
thod of ca&ting steel. — Oct. 7. 

W. Foreman, Bath, Somersetshire, commander in the Royal Navj^, 
for improvements in the construction of steam-engines. — Oct. 7. 

F. Beneckc, Deptford, ^ verdigris manufacturer, and D. T. Shears, 
and J. H. Shears, Fleet-market, copper.smiths, for improvements in the 
making, preparing, or producing of spelter or zinc. — Oct. 7. 

P. Alegre, Commercial-road, Middlesex, engineer, for his economi- 
cal method of generating steam applicable to steam-engines and other 
useful purposes.— ;Oct. 7. * 

FL JeflPreys, Park-street, Bristol, merchant, for his improved flue or 
chimney for fuma9es ^d other purposes. — Oct. ?• 
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Article XV. 

METEOROLOGICAL TABLE. 


1824. 1 Wind. 

Max. 

ETER. 

JMin. 

Thermometer, 
Max. j Min. j 

Evap. 

Rain. 

JJlh Mon.! 

Sept. lIS £! 

30‘12 

30-1 1 

85 

56 



o| £ 

30-12 

30-09 

s6 

54 

— 


3!N E 

30-()9 

30-01 

80 

O 4 

— 

10 

4l W 

30-01 

1?9 89 

75 

32 

— 


5\ W 

29-8.9 

29-65 

72 

55 

— 


(is E 

29-6() 

29 05 

72 

56 

77 

14 

7'S W 

29 ‘Oj 

29-54 

72 

53 

— 

1-05 

8i S 

2979 

29*.^ 4 

66 

48 

— 

14 

51 w 

2992 

2979 

66 

48 

— 

34 

ION W' 

2 

29*8 1 

68 

54 

— 

54 

lliS W| 

2.9-8 1 

29-7(i 

70 

57 

— 

32 

12s W| 

30-18 

29-7 6 

08 

48 

— 

04 

13S Wl 

30* 1 8 

30-15 

70 

52 

— • 


14; 

30- Ki 

30-15 

72 

63 

— 

03 

15.S W 

30-35 

3016 

73 

53 

— 


16| N 

30’35 

30-25 

72 

55 

*75 


17 E 

30*25 

30-17 

7^2 

59 

— 


is'n E 

3017 

30-05 

75 

58 

— 


19i W 

30-05 

29-98 

07 

55 


24 

20 N 

2.998 

29-97 

03 

45 

— 

12 

21 W 

30-15 

29-98 

Oo 

40 

— ; 

02 

221N W 

30-15 

30-05 

65 

53 

— 

12 

23;N E 

30-13 

30-04 

05 

52 

— 


24| N 

30*13 

30-12 

66 

52 

— 

— 

25! W 

3(:-i3 

30 12 

60 

39 

— 

— 

'20. Wl 

30-12 

2.<l-72 

50 

37 

— 

17 

27' e! 

29*94 

29-67 

48 

34 

— 

19 

28 W 

30-04 

29 - 9 * 

52 

27 

— 


29 E 

30-()4 

2.9-76 

01 

43 

— 


30| 

2976 

29-32 

70 

52 

•80 

21 


30-35 

29-32 

to-" 

CO 

27 

2*32 

3-77 


The observations in each line of the table apply to a period of tWenty-four hours, 
beginning at 9 A. IM. on the day indicated in the first column. A dash denotes that 
the result is included in the next following observation. 
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RKMARKS. 

# 

t 

Ninih Manilu — f,V Fine. 3. Cloudy: a few drops of rain at one, p. m. ; a 

shower in the night, 4. (loiuly aiuHlnc. 5. Fine. 6. Morning showery ; afternoon 
line. 7. Showery: very wet night, witli thunder and lightning. 8— II, Showery. 
12. Showery morning: afternoon line. 13—18. Fine. 19. Cloudy, 20. Showery' 
morning: tine afternoon. 21,22. Cloudy. 23. Fine. 24,25. Showery. 26, Fine. 
2T, Showery: a cliip of thunder at half-past tliree, p. m. followed immediately by a 
heavy shower of hail of the size of peas : rain afterwards with thunder : the quantity of 
hail was sufficient to cover the ground in places. 28—30 I’ine, 


RESULTS. 

Winds : 3 ; NE, 4 ; K, 2 ; SE, .3 ; S, 3; 5 ; W, 5 ; NW, 5. 


Barometer : Mean heiglit 

For the month 2P’974 inches. 

For the lunar period, eiuling the J6th .‘j0»038 

For 14 days, ending the 8th (moon south) 29'9H6 

For 13 days, ending the 21st (moon north) 30’(>55 

Thermometer : Mean height 

For the month 59*350^ 

For the lunar period 63*300 

For 31 days, the sun in Virgo 62’ 870 

Evaporation 2*32 in. 

Bain 3*77 


Lahorateri/^ Stratford f Tenth Afouih^ 22, 1824. 


R. now ART). 



ANNALS 


OP 

PHILOSOPHY. 

DECEMBER, 1824. 


Article I. 


Bii^raphical Sketch of the late Rev, JE. D, Clarke, LL,D,, 
Professor of Mineralogy in the University of Cambridge, &x. 


Edward Daniel Clarke was born June 5, 1769, at Wil- 
lingdoii, in the county of Sussex, and was descended from a line 
of ancestors, whose learning and abilities reflected, for a long 
series of ye nrs, the highest credit upon the literature of their 
country. The celebrated Dr. William Wotton was his great- 
grandfather. ills grandfather, ‘ mild William Clarke/ was one 
of the most accomplished sc holars of his age ; and his father, 
the Rev. Edward Clarke, was distinguished mthe same honour- 
able career, lie is represented to have been from his infancy a 
most amusing and attractive child ; and particularly to have 
exhibited in the narrow sphere of his father's parish, the same 
talent fur playful conversation and narrative, which ever after- 
wards distinguished him in the various and extensive circles 
through which he moved. He showed, when very young, a 
decided inclination to those objects of science which were the 
favourite studies of his later years. Having received the rudi- 
ments of his education at Uckfield, a small town within his 
father’s parish of Buxted, under Mr. Gerison, who had been his 
grandfather’s curate, and his father’s preceptor, he was removed, 
when somewhat more than ten years old, to the grammar-school 
of Tunbridge, at that time conducted by Dr. Vicesimus Knox. 
But his progress here was not very satisfactory : his attention 
appears to have been engrossed by various attractive subjects, 
some of a scientific nature, which were altogether inimical to his 
progress in classical literature. In the year 1786, when only 
sixteen years of age, he obtained, through the kindness of Dr. 
Beadon, then Master of Jesus College, and now the venerable 
Bishop of Bath and Wells, the situation of Chapel Clepk in that 
Society. ^ 

The three years which Edward Clarke spent iif College, before 
he took his Bachelor's Degree, present no^ incidents of life, or 
New Series, vol. viii. 2 d ^ 
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points of character, sufficiently iin])ortant to occupy a place in 
this brief memoir ; nor has there been found a single academical 
composition written by him at this time, in any department of 
learning, either in prose or verse, which would be CvUisidered 
worthy of his subsequent fiime. Indeed, it is not the least 
extraordinary circiunstance in his hisii^ry, that this critical period, 
which generally lavfiJ the foundation ofotlier men’si fortunes, and 
exercises the gre*atest influence upon tlie conduct of their future 
lives, was by him suii'ered pass, not only without academical 
honours or distinctions of any kind, but appareiitly without fix- 
yni^‘ iiny chnnictvr whatever upon Ihs Iitmary viijws ; and 
evidently w if held even those niodeiatc advantilges which acorn-’ 
moil mind might have deriied from it. The loss itself, however, 
is much more easy to account for, than the singular vigour of 
mind, with which lie afterwards redeemed it. Matheinatical 
studies formed the principal path to College honours and emolu- 
ments, but for these, unhappily, Kduard Clarke had no taste, 
and therefore made htthi progiv>s in them ; and with respect to 
classics, in which, as intimutud Jibove, he came np with a moderate 
knowledge, there was nothing at that time, either in the consti- 
tution or the practi'^e of his College, calculated to encourage a 
taste already formed for them, much less to create one where 
nothing of the kind was lelt before. Under these circumstances, 
with a strong literary passion, and at sea, as it were, without a 
pilot, upon the great waters of mental speculation, it was natural 
for him to form his own plans, and to steer his own course. 
Though he made little progress in the aj)propriatc studies of the 
place, liis literary ardour was not directed to luiwoitliy objects, 
nor conducted upon a narrow scale, llis active mind ranged 
lightly over a wide and interesting field of literature : history, 
ancient and modern ; medals, antiquities, with all the variety of 
polite learning which is comprehended under the name of the 
Belles Lettres, shared by turns lii.s attention and iiis time. But 
English Poetry was the natural element in whicli his youthful 
and ardent imagination deliglited to expatiate. To thes(i pur- 
suits may be added Natural History in some of its branches, 
particulaily Mineralogy; but, as he had few^ books, and no 
assistance in these subjects, it was not probable that he could 
make much progress m tlicrn. 

About the end of the year 1789, he took his degree of Bachelor 
of Alls, and within a few months afterwards, through Ur. Bea- 
dorfs recommendation, he became the tutor of the Hon. Henry 
Tufton, with whom he made the tour of Great Britain in the 
summer of 1791. 'riiis was undoubtedly a mo>t important 
epoch in Mr. Clarke’s life; it was the first opportunity he had 
of gratifying a passion which was always nj>permost in liis mind, 
but which he diad hitherto been unable to indulge; and it 
necessarily threw in his way many opportunities of acquiring 
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information in those branches df natural history; for ’which 
had early shown a decided taste, and to which he afterwards 
owed so much of his celebrity. It was likewise the cause of hi$ 
first appearance before the public in the character of an author ; 
he kept a journal of his tour, and at the request of some of his 
young friends, upon his ratuni, was induced to publish it. The 
work is now exceedingly scarce, the greater part of the copies 
having been destroyed or lost within a short period after its 
publication. Indeed, Mr. Clarke himself soon learnt to have a 
lower opinion of its merits than others perhaps, more considerate, 
would be disposed to entertain, when the age and circumstances 
of the author are taken into the account. 

In October, 1791, jNlr. Tufton’s brother being about to join 
Lord Tliaiiet in Paris, Mr. Claikeand his pupil seized the oppor- 
tunity of passing over with him to Calais, and thus he who after- 
wards traversed so large a])ortioii of the globe, first set his foot 
on fon'ign ground ; a circumstance which imparted to his ardent 
mind ihe most dchghtfnl sensations, lii the spring of the year* 
1792, his eiigageiiient with Mr. Tuftoii terminated; and Lord 
Berwick, who had been of the same year with him in College, 
and was now of age, proposed that Mr. Clarke should accompany 
him, ill the capdcily (»f a friend, to Italy. This proposal w^as 
soon agreed to, aiul about tlu‘ middle of July, they set out on 
their intended lour. As it w as necessary to avoid the French terri- 
tory, w'hi(di was then agitated throughout by the paroxysm of its 
ferocious re\olulion, they took tlie route of the Lov; Countries to 
Cologne, and then ascending the Rhine to Schaff bauson, passed 
from thence through Switzerland, by the wav of Lucerne and 
St. Cothard, to Turin. 

To a mind iikc that possessed by the subject of this memoir, 
panting for foreign ciiines, and glowing with all the vvanntli ol- 
poetic imagery, it was no small achiewement to liavt’ thus passed 
the barrier’oftlie Aljjs, and to treat! in the jiaths which had been 
hallowed in ins eyes bv tb.e fiotstcjis of Addison and Cray. But 
this was i>nly a pait td’bis enjtwnncnt wiiilc on this lour. 'I'lie 
country which he Iiad enteret!, abounded in scenes and objects 
calculat(;d, abo\e ail othcis, to awaktui evc'ry pleasing associatiou 
connected vsith his eaily Ntudies, and to gratify his prevailing 
taste. The precious remains of antiquity dispersed throughout* 
Italy, the fine specimens of mothnn iirt, the living wonders of* 
nature, of which e\i‘n the (ier.ciiptions he had read, or the taint, 
resemblance^ lie liad seen, lead liecii suuicient to kindle his 
enthusiasm, were now placed before his eyes, and submitted to 
bis contemplation and inquiry ; nor were the springs and 
resources of his own mind unequal to the cxcit^^ment wlych vvas 
thus powerfullv acting upon them. At no jieriod, even ol his 
subsequent life, does he seem to have exbrted hiniseli with more 
spirit, or with better effect. He made large and valuable addi^^ 

n 2 
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lions to his stock of historical knowledge, both ancient and 
HKxiern. He applied himself so effectually to the French and 
Italian languages, as to be able in a short time to converse 
fluently, and to obtain all the advantages of acquirement and 
information in both ; and, what was less to be expected, by dint 
of constant and persevering references to those classical authors, 
whose writings iKive contributed, either directly or indirectly, to 
illustrate the scenery or the^antiquities of Italy, he made greater 
advances in Greek and Latin than he had done before, during 
the whole period of his education. He studied with great atten- 
tion the history and progress of the arts, and, more particularly, 
of the different schools of Painting in Italy; reading carefully 
the best authors, conversing frequently with the most intelligent 
natives, and then, with all the advantage of his own good taste 
and discernment, cx3iiiparing the results of his inquiries with 
those of his own actual observation. 

Nor was his attention less powerfully attracted towards those 
rich treasures of Natural History, wdiich the peculiar resources 
of the country, or the industry of collectors daily presented to 
him. Vesuvius, with all its various pliaenomena and productions, 
was his particular study and delight. He was the historian and 
the guide of the mountain, to every intelligent and distinguished 
Englishman, who came to Naples during his stay ; and connect- 
ing, as he did, a considerable degree of science and philosophy, 
with all the accurate local knowledge, and more than the spirit 
and adroitness of the most experienced of the native guides, his 
assistance was as eagerly sought after as it was highly appre- 
ciated by his countrymen. He made a large collection of vases 
and medals, many of which have since Ibund their way into 
different cabinets of Europe ; and besides numerous valuable 
additions which he made to his own specithens of minerals, he 
formed several complete collections of Italian marbles and vol- 
canic products for his friends. With his own hands he constructed 
models of the most remarkable temples and other interesting 
objects of art or nature in Italy ; and one particularly of Vesu- 
vius, upon a great scale, of the materials of the mountain, with 
such accuracy of outline and justness of proportion, that Sir 
William Hamilton pronounced it to be the best ever produced of 
the kind, either by foreigner or native ; it is now at Lord Ber- 
wick's seat at Attingham, in Shropshire. These things he 
did, and much more, within an interrupted space of two years, 
during which, as it appears from his journal, so many of his 
hours were placed by his own good nature at the disposal ol his 
countrymen in their literary or philosophical inquiries, so many 
others v^ere dedicated as a matter of duty to Lord Berwick and 
his concerns, and so many more were devoted to the pleasures 
society, and to those" active amusements which our countty- 
^en usually assemble round them whenever they take up Aeir 
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abode together, and for ’which the fine climate of Italy is so well 
adapted, that it must be a matter of surprise to learn, that he was 
able to do so much for himself. Nor will this surprise be 
lessened, when it is known, that besides his journal, he left 
behind him a great number of manuscripts connected with this 
tour, including some maps of his own construction. 

In the winter oi 1793, Lord Berwick having formed a plan of 
a voyage to Egypt and ihe Holy Land, and submitted the prepa- 
rations for it to Mr. Clarke, his wd)oIe time and thoughts were^ 
for several weeks, almost exclusive ly occupied in this project. 
In the month of November he left Naples for England, on some 
particular business for his lordship, which he had undertaken 
to execute, in order to facilitate their journey to the east, and 
was landed at Dover on the 30th. Having arranged the business 
in question, he was on the point of setting ofi‘ on his return, 
when lie received a letter from Lord Berwick, intimating the 
sudden postponement, or, in other words, the abandonment of 
the voyage. 

‘^•It would require a very intimate know^ledge of the sanguine 
character of Mr. Clarke,” his biographer, Mr. Otter, remarks, 

and of his passionate desire for seeing Egypt and Greece, to ap- 
preciate adequately the efTect of this communication on his mind; 
but it may sullice to say, that tlic disappointment was felt by him 
more bitterly thaji any which be had ever before experienced in his 
life ; that for many years it was even breaking out in his letters 
and conversation, and that it could never be said to be entirely 
overcome till under other auspices, and at a maturer age, he 
had been permitted to drink freely of that cup which was at this 
time unexpectedly dashed IVom his lips.” 

Mr. C. set off on his return for the Continent on the 20th of 
January, 179-1, and arrived at Naples early in March. His 
residence there with Lord Berwick, however, continued only for 
three w eeksinore ; and travelling by Rome, Aosta, and St. Remy, 
through Switzerland to Manheim, and thence by Mayence to 
Cologne and the Low^ Countries, they landed at Harwich on the 
8th of June. 

In the autumn of the year 1794, at the recommendation of the 
Bishop of St. Asaph, Dr. Bagot, Mr. Clarke w as requested to 
undertake the care of Mr.Mostyn (now Sir Thomas Mostyn), at 
that time a youth of about seventeen years of age. He accord- 
ingly went to reside with Sir Roger Mostyffs family, at Mostyn, 
in Wales, but, for some unexplained reason, the connexion 
ended in little more than a year. In the* course of the general 
election of 1796, he was one* of a large party assembled at Lord 
J8(;rwick's seat in Shropshire, at that time a scf ne of prodigious 
interest and agitation, in consequence of the contest for the 
borough of Shrewsbury, between the Hills of Attiftgham, and the 
distinguished family of the same name, and of altindred race. 
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at Hawkstone. This contest was the means of exhibiting Mr. 
Clarke’s talents in controversy, — a field in which they had never 
been exercised before, and in which, liappily for iiimself, they 
scarcely ever appeaivd afterwards. The occasion of it was this : 
a long and laboured pauiphlet, called Hard ]\leasiire/" had 
just issued from the Oj)posile party, W ritten as was supposed by 
Sir Richard Hilf himself, and containing many sliarp and cutting 
reflections upon the Attin^hani family and cause, with some 
strong docimiouts in support of them. To this it was necessary 
to re[)ly withiout delay; and ibr the sake of* greater dispatch, 
several liicu'ary friends of Lord Jierwick, \\ in> were in tlie house, 
undertook to divide the task amongst them, each taking the part 
which he thought himself most competent to answer; but as it 
wais afterwards evident that this scattered fire would be much 
more efl’ectiud, if skilfully brought together, and directed l)y a 
single liand, JMr. Clarke w'l s fixed upon for tliis purp(»s(?, and to 
bim W’as coidided tlie delicate and ditiic iilt optu'cl iun of select- 
ing, shaping, and coinbining, from the malei lals so prepart‘ti ; 
wdth permission, of course, of vvhicii he a\ aile d himself hiri^r ly, 
to add whatever arguments of his own he miglif think likely to 
increase the geiu'rnl efiect. Accordingly, he set. himself to work 
w’ith his usual spiiit, and huvinc: s(‘arcely slept vvlnle it w'as in 
hand, he produced, in a very s'lnn’t time, matter (Uiongh for a 
quarto pamphlet, of a Iinndied clo^cdy [)rintcd jiages, whicli, 
having been carefully rc\ised by the la\v\{!.<, was rapidly hur- 
ried through tli(.‘ press, and immediateiy [)u])iislied, under the 
happy title of ?dea^firc fnr Mca^arc.'' This work answered 
completely the object it had in view : it produced a great sen- 
sation at the time, was vi sourc’e of no inconsidmahle triumpii to 
the party wdiose cau.se it advocated, and, as it is believed, 
received no reply. 

?dr. Clarke accom])anied JiOrd iJerwit-k to Ibighton, in tlu’ 
autumn (»f the saim' yeai, and there eomuieii(*ed a periodical 
work, entitled, Lc Jiii'car, nr (he I Taking Visio>^s oj' an Absent 
ManT It proceeded no further than the twenty-ninth luuiilier, 
the first of uhicli was dated Briifliton, Sept, fi, I79f>, and the 
last, London, rvlarrli b, 17b7. With tlie excejition of a single 
number, or at most two omnber>, funusiied by Ids valued friend 
the Rev. Ceorge S(ia(‘ev, and two short poems, one by Miss 
Seward, the otlier by i)r. Ibisiw, afterwards Devan of Ivochester, 
it wuis entirely the pi eduction of his own pen. The principal 
materials upon which he depended, w’t re the substance of lh{i 
information he had iJJntliered, and of the ol^servations he had 
made in tlie diflerent situations in which he luid lived, whether 
at hoirwB or abrqfuJ, since the |uiblication of his tour; but as 
these were of a nature foon to be exhausted, and as the contri- 
butiOnS of his friends came itt but slowly, we cannot wonder that 
it '%as brought a conclusion within the compass of a few 
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monthB. Beforo it had extended so far, also, the author 
was engaged in an occupation which required the greatest part 
of his time, and all the attention he could command. The work 
is now no longer to be found: the separate numbers, which 
obtained no great circulation, have, it is thought, perished long 
ago, With few if any exce}jtions; and the volume in wiRch they 
were afterwards reprinted collectively, wasstifle^l by an accident 
in its birth ; — some cause of delay had intervened to prevent its 
publication, and the whole impressi^bn was found in the book- 
seller’s warehouse, so injured by the damp that not a single copy 
could be made up for sale. By this time, however, Mr. C.^s 
fears respecting the success of his work had begun to predomi- 
nate over his hopes ; and he afterwards confessed to a friend, 
that he was never more delighted in his life, than when this 
accident so completely j)ut an end to both. 

The next occurrence to which the history of Mr. Clarke’s life 
conducts us^ is his connexion with the family of the late Lord 
Uxbridge ; a connexion formed, it is uncertain under what 
auspices, or upon what terms, but eventually not less honourable 
to Mr. Clarke, than satisfactory to many members of that family, 
to wliorn, in the course of his engagement, he became intimately 
known. Tlie iirst object of bis cure was the youngest son of the 
family, the Honourable Brownlow Paget; a boy of tender age, 
and of a constitution so very delicate, as to render it advisaWe 
that his education should be commenced as well as continued 
at home. In this view an engagement of some standing with 
Mr. C. was contemplated by the family ; and rooms having been 
expressly prepared for their permanent residence together, at 
Beau Desert, the seat of Lord Uxbridge, in Staffordshire; he 
joined liis pupil at tliat place, in the autumn of 179G. In the 
following spring, ho^^ ever, Mr. Paget’s health, which had hitherto 
been considered as only delicate, began visibly to decline, and 
before that season was far advanced, his disorder arrived at a 
fatal termination. Mr. Clarke’s connexion with Lord Uxbridge, 
though interrupted, was not broken, by this unhappy blow. The 
family had too much regard for liis past services, and were too 
sensible of his many excellent qualities and talents, — which had 
been displayed in a manner endearing to them when his services 
as a tutor had ceased to be of any use to his pupil, — when 
the exercise of his kindness as a friend was alone available, 
-^not to desire to profit by them, so long as any occasion 
should remain; and, on the other hand, Mr. Clarke was 
too deeply impressed with the value of their friendship, not to 
acquiesce readily in any similar arrangement which could be 
proposed. Happily, in a few weeks, an opportunity ofle^pd itself 
for gratifying the wishes of both. The next youngest son of the 
family^.the Honourable Berkeley Paget* (uow o»e of the Loi^ds 
of the Treasury), had finished his education at school, and had 




been edmitted at Oxford : and, it having been thought advisable 
that the summer before his residence in College should be spent 
in travel, Mr. Clarke was desired to undertake the tour of Scot- 
land with him, and the plan w^as carried into execution without 
delay. . ^ 

This journey, which was begun in tfie summer, and concluded 
in the autumn #f 1797, furnishes considerable extracts for Mr. 
Otter’s work. Mr. Clarijip’s journal,” he observes, is very 
full and particular, and evidently draw n up with a view to the 

E ublication of it by himself. At several subsequent periods of 
is life, preparations were made by him for this purpose ; and so 
late as tne year 1820, an advertisement was drawn up, announc- 
ing it to the public, and a part of the manuscript was actually 
transcribed for the press. Beyond this, however, no forther 
step was ever taken tow’ards the completion of the work, and in 
the pressure of other labours, which occupied him to the last 
moment of his life, abundant reason might be found for the 
delay ; but in truth, there was another obstacle, which requires 
some explanation, because, whatever share it may have ‘had 
either in delaying or preventing the publication of the journal 
by himself, it certainly led to a restriction, which must diminish 
the interest of the extracts, when selected by another. This 
obstacle w^as the unsettled nature of his opinions respecting 
certain facts, connected with geology, accidentally a prominent 
feature in the tour. In the course of his Italian travels, his 
attention was frequently and specially directed to the tw'o great 
theories, which at that time divided, and have since continued 
to divide, the judgment of philosophers, in every part of Europe. 
To this subject allusions are often made in his Italian journal, 
as well as in his letters after his return ; and the interest thus 


excited in his mind, altliough afterward apparently suspended, 
was revived with much greater force, when the journey to Scot- 
land was proposed to liim. It was not that he attached an 
undue importance to any opinions he might form in that early 
stage of liis knowledge ; but he was eager to engage in the 
inquiries to which the controversy had given rise; and having 
had frequent occasion during his residence in Naples, to notice 
the observations of Scotch gentlemen, relative to the resem- 
blance which they affirmed to exist between the minerals of the 
Western Islands and the productions^ of Vesuvius, he was 
willing to believe, that by a stricter scrutiny of this tract than it 
had hitherto received, he might be able to ascertain more cor- 
rectly the nature and extent of this resemblance, with its proper 
bearing upon the controversy ; and he was the more sanguine in 
tliis hopjp, because after the particular attention which he had 
paid for nearly two years, to the operations of subterraneous 
life, both in a state of activity in Vesuvius, and in the traces ef 
its inftuencc among scenes no longer subject to its immediate 
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agency, he thought himself so far competent to recognize them 
in any other country, if they were to be found. This is the 
substance of his own acount, and one natural consequence of 
his pre-occiipatioii was, that his attention was more al^e'lSpon 
the journey to geological facts, than to any other ; that a 
larger portion of his lime* and labour was bestoji^ ^on this 
question, than it would naturally have claimed^ in a tour not 
undertaken expressly with a view Jo it. Had this, however, 
been the only objection, the reader might not have lost much ; 
for whatever value might be attached to his inferences at that 
time, his researches are often curious and minute, and his 
reasoning always ingenious and amusing; but it unfortunately 
happened, that the leaning of his judgment in the course of his 
tour» seems to have been in a different direction from that which 
it afterwards took, when, in a maturer state of his own know- 
ledge, the learned and accurate labours of Dr, Maculloch had 
been submitted to liiin. Hence the difficulty, which applied to 
himself, and hence the restriction enjoined upon his friends; in 
conTormity to which they feel themselves compelled to withhold, 
not only those parts of his journal in which his arguments are 
directly staled, but even all the more general remarks from 
which his mode of reasoning might be inferred, 

The limits to vvhicli we are necessarily confined preclude us 
from enlarging on this northern tour, which occupied Mr. Clarke 
and his companion three months, from June 22 to Sept. 26, 
1797, The narrative of it in the work is carried on from the 
isle of Ailsa to the conclusion of the journey, fiom Mr. C.’s 
journal; written in an extremely animated and pleasing style, 
and describing the scenery of the Western Islands and of the 
country through which they passed, in an interesting and vivid 
manner. 

At Easter, 1798, having been elected a Fellow of Jesus 
College before his departure for Scotland, Mr. Clarke prepared 
to take uj) his residence there. In the mean lime a new engage- 
ment was proposed to him, which led eventually to important 
consequences ; being the cause of his undertaking, and the 
means of his completing the extended tour in Europe, Asia, 
and Africa, from which the fame he subsequently acquired was 
principally derived. The object of the proposal was a young 
man of his own neighbourhood, in Sussex, Mr. Crfpps ; who 
having lately succeeded to a considerable estate in that county, 
was desirous of placing himself under the guidance and instruc*^ 
lion of Mr. Clarke for three years, in thpe meritorious hope of 
supplying the defects of an indifferent education, by those 
means, which though late were still within Us power^ In the 
pursuit of this advantage, the place was of secondary import* 
ance to him, and he was easily inducecT, at Mr. Clarke’s reomoi*^ 
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mendation, to admit himself a Fellow-commoner of Jesus 
College, and to accompany his tutor to Cambridge; with an 
understanding, which was equally agreeable to both, that after a 
certaiiiUime spent in ])reparatory study, they should undertake 
some joj ''ney to the C'Ontinent together. The pecuniary part 
of the pro|/*\sal was very liberal; rile plan was entere^l upon 
without delay ;^und during the next twelvemonth, J\1r, Clarke 
resided constantly with In^ pupil at Jesus Collt'ge. 

Mr. Clarke and the eaily and intimate friend who has become 
his biographer, the Fev. W. Otter, had long entertained a 
scheme of going abroad together, and during this year of his 
residence in Cambridge, he often urged upon Mr. O. the imme- 
diate execution of this plan. As no part of the Continent was 
then open to Englisli travellers, but the north of Euro])e, it was 
at length determined, after various plans had been proposed and 
rejected, that they should visit Norway and Sweden, with as 
much of Russia besides, as could be comprehended within the 
extended limits of a long summer vacation. Mr. Cripps was of 
course of this party from the beginning, and with it was after- 
w'ards associated a gentleman since highly distinguished iii the 
literary world, Proiessor Malthus. 

Tlie party set out from Cainhridge on the 20th of May, 1799, 
and the journey which was at fiiht intended to occupy only six 
or seven months, was continued liy JMr. Clarke and Ins pupil for 
more than three years and a half, having been concluded m the 
latter end of November, 1^02. Their companions, adhering to 
the original arrangement, left them near Lake Wener, in Sweden, 
and thence proceeded to the south of Norway. 

Dr. Clarke’s Travels” having been so extensively perused, 
and the general course of the tour being in consequence so well 
known, vv() shall dismiss the subject with the following brief state- 
ment of its extent, extracted from a letter to Mr. Otter, dated Con- 
stantinople, Feb. lo, 1802: — In examining the extent of our tra- 
vels by Mercator’s chart, I found they comprehend no le?»s than 
45 degrees of east longitude, from the mendian of Greenwich to 
that of Cape St, Mary, in the isle of Madagascar ; and 38^30^30'^ 
of North latitude. VVe ha\e visited three of tlie four quarters ; 
Europe, Asia, and Africa; and certainly in Asia, the tract we 
passed over comprehends no small field of inquiry. The globe 
offers very little variety of climate, to which we have not been 
exposed, and in the examination of its productions, we have the 
satisfaction to hope, that you will neither reproach us with idle- 
ness nor neglect.’' The travellers left Constantinople in the suite 
of the Ottoman Ambassador to France, and passing through 
Bulgaria, Walladiia, Transylvania, and Hungary, arrived at 
Vienna in May, whence they set out for Paris in the beginning 
of. July^ and returned tb England in October, 1802 ; Mr, C. 
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commencing his permanent residence at the University towards 
the end of the following month. 

For some time Mr. ( lurke took no College office, noj/was 
sncli an employment essential to, or even compaliblfl^tmh his 
viewb, for Mr. Cripps still continued with liini as his niiij^and the 
ongagenients arising out uf Ins trav' Is were quito^ilTrii^it to oc- 
cu[)y all llie' time he had tv) spare : amongst thesi^is first care was 
to collect and examine' the c ases am^ })aekages, containing their 
ac'cpiisitio! s in tlie various depart menis of antiquity, art, and 
science*, wliieli had heen au ailing their arrival at the different ciis- 
lom-iiousesof tin* (u)iintry. Mr.t '. liad sent to England more than 
seventy cases of his own heidre he left Constantinople, whilst 
his companion had upwards of eighty, o])tained under his advice 
and iidluene.e : and considerhig the ivinotouess of the places 
from vvhicii linw Ind most of them keen dis]>alched, and the 
variety of conveyance's to wliich they had been entrusted, so 
little had been sustained by them, eitlier of loss or of injury, as 
to bo matter of just congnitulation to tln^ collectors. 

?)l all these treasures, the first place in Mr. (Clarke’s mind was 
gi\eu to the Kleusihian stadie ol’ Ceres ; and this, not only on 
account of die high distmetion to whiditlie staluf.M\as di'stined 
ill tlie Ibnvt rsity, but (or tlie lani. Ik; assigm'd to it, amongst 
llie liionumciils of the purest agf' of ( n ecian sculpture, and the 
many cJassic.al associati(ms (‘onnected witli it> bistorv. By the 
liberality of Govcrnnvnt, it was alknu'd lobe taken out of 
tin* cusimii-liouse <luty free; and when at last a place had been 
assigned to it by tlie I biiversity authorities in conjunction with 
the demurs, and tin proper preparations had been made for its 
reception, it was sccundy ))lacc’d upon its pedestal, with all due 
form and honours, in the mojst conspicuous part of tlie vestibule 
of tbi' Public Libiarv, on tlie ist of. Inly, JbOo; and tlu^ names 
of Dr. Clarke and Mr. t'ripps were, by the desire of the Univer- 
sity, inscribed upon tiu* base. I'Ikj public appearance of the 
statue was cjulckly folio’* od by a tract from Mr. Clarke’s pen, 
whieli natuially grew out of the transaction, and was indeed 
important to the illustration of it. In this work, which is enti- 
tled Test imonies of dilferent Autliors, respecting the Colossal 
Statue of ( ^eres,” the niouumeut in question is dearly proved to 
be the \erv individual bust, de.>cn!,«ed as lying ^it Eleusis, by 
wilder and Spoil, Pococke, Chandler, and others, and consi- 
dered generidly as the rejireseiitation cjf the Goddess. In the 
winter of this year a, grace was passed iri:iaiiimously in the senate 
of the University, tor conferring the degree of LL.D. upon 
Mr. Clarke, and that of MA. upon Mr. CIripps; and to mark 
with more distinction the sense of the Unive|sity, in eonferriiig 
these honours, a third grace was subsequently carried, to defray 
the whole expense of Dr. Clarke’s degree froili the University 
chest. 
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The next object connected with his travels to which he 
directed the public attention, was the celebrated Sarcophagus, 
novi in the British Museum, captured from the French at Alex- 
andria, v It is well known how instrumental Dr. Clarke had 
been in ^ "-^vovering this noble monument of Egyptian art^ when 
it bad 'aierr-’nlandestinely embarked for France, on beard a 
hospital sliip, in the port of Alexandria, and in rescuing it from 
the hands of General Meimu, and the French Institute, who 
clung to it with a degree of obstinacy almost incredible : and it 
was very natural that the interest he had taken in it in Egypt, 
should revive with its arrival in England ; especially as the 
origin of the monument soon became the subject of much spe- 
culation and perplexity amongst the learned, and Dr. Clarke 
conceived himself to be possessed of evidence calculated to throw 
light upon it. Under this impression he drew up, in 1805, a 
Dissertation on the Sarcophagus in the British Museum, brought 
from Alexandria. It was inscribed to Lord Hutchinson, under 
whose authority he had acted in Alexandria, and the main 
object of it was to vindicate the pretensions of the monument' to 
the title of the tomb of Alexander. To this hypothesis he had 
been first led by the name it bore (the tomb of Iscander), 
amongst the most ancient race of the neighbouring inhabitants, 
coupled with the extreme veneration felt for it as such by the 
Turks and other persons of every description in the city of 
which this hero was the founder ; and having been afterward 
partially confirmed in his opinion by the reports he found in the 
works of early travellers, as well as by the conversation of 
learned men on the continent, and at last more decidedly by an 
accurate examination of such classical authors, as had treated 
of the subject of Alexander s death and burial, he collected his 
proofs and arguments in a manuscript, which, after being handed 
about among his friends, in 1804, was by their advice published 
in the following year, under the title already mentioned. The 
work had been placed in the hands of Lord Hutchinson, with a 
view to its being printed by the Antiquarian Society, but w^as 
afterward withdrawn at the suggestion of his friends, who 
thought it would appear more expeditiously, as well as advanta- 
geously, from the University press, the mviiiagers of which 
undertook to print it. 

It was ornamented with an accurate coloured engraving of 
the tomb, from a drawing by Alexander, and accompanied with 
several appendices, in «ne of which was inserted a learned and 
ingenious illustration by Dr. Parr, of a Greek inscription found 
among the ruins of TitKorea by the author ; and being the first 
book m ii^hich themame of Edward Clarke had appeared in the 
title page (all his Vormer publications having been anonymous), 
it was otherwise*'got up v^itb great care, and at no inconsiderable 
cost; But this over*nursing was in one respect injurious to it. 
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The subject, though excellent for a oaraphlet, was neither popu* 
lar nor comprehensive enough for tlie expensive form in which 
it was thus obliged to appear (the price was 18s.), and the intro- 
duction of such topics as the ruins of Sais and Tithorer^' how- 
ever interesting in themselves, was so far injudicioit^^ that it 
injure<f"the unity of the pieae, and added to the expf^.i/s%;lithout 
furnishing any ground for the argument : thus, rMwithstanding 
tho advantages under which it came out, the work was by no 
means lucrative, eitlier to himself or Ifis publisher, Mr. Mawman^ 
in whose hands a large numlier of copies remained for many 
years. To the author, however, it was productive of essential 
advantage in many ways. By the few who read it, it was, for 
the most part, well received and highly estimated : amongst 
whom are mentioned by himself, Porson, Parr, Dr. Zouch, Lord 
Aberdeen, Dr. Henley (Principal of Hertford College), Dr. Knox 
(his early tutor), Mr. Tyrwhit, Mr. Matthias, &c. ; all of whom 
gave their countenance and approbation, and some their assist- 
ance or advice in the work. It was the means, also, of making 
him* more favourably and more intimately known to other men 
of learning and genius, whose friendship he never lost. Above 
all, it gave him confidence in his own powers, and enabled him 
to stand upon much higlier ground, when soon afterwards he 
had to treat with the booksellers for his travels. Nor can it be 
denied, that his position was maintained with great ingenuity: 
by many learned persons, the proofs were considered conclu- 
sive, as their letters show ; others, more reserved, readily 
expressed their surprise that such a mass of evidence existed; 
and all were disposed to allow, that a vague and obscure tradi- 
tion had been elevated in his hands to the rank of a learned and 
probable conjecture. 

The extraordinary activity of Dr. Clarke's mind enabled him, 
in the very midst of a controversy to which this publicatioa 
gave rise (Ea^^ter, 1806), to compose and send to press a 
treatise on Mineralogy, jjrincipally intended for students, of 
which the following notice is given in a letter to Dr. Henley ; — 
^ I have already sent iiiiother work to the press, very different in 
its nature, which will be mere play to me this Easter vacation. 
It is an easy and simple method of arranging the substance# 
of the mineral kingdom,” by which I hope to make mineralo- 
gists, as fast as Bolton makes buttons. The introduction only 
is addressed to persons rather above the class of students, and 
is intended to develope the theory of ele^ientary principles, the 
cause and origin of the fluid matter of heat, the formation of 
atmosphere, ijcc. It is a portable volume, small and plea- 
sant for travellers.’ The work was never published,^ and its 
existence is scarcely known to any of his frieiAlKS, but one or two 
copies were found amongst his papers, hvid a slight view of it is 
sufficient to show that it must have cost nim considerable time 
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iruits of the same travels, he disposed of to the late Mr. Payne 
Knight, ill the course of the next year, 1810. On both these 
occasions Dr. Clarke displayed great liberality during the nego- 
ciatioi!^ with much anxiety for the ulterior use and destination 
of the cc^ections. Early in the year last mentioned, the first 
volum^ferSJtus ‘ Travels " appeared, the second in l8!l2, the 
third in 1814, >lie fourth in 1816, the fifth in 1819 : of the sixth 
only twelve chapters were finished at his death ; the rest were 
added by his friend the ReV. Robert Walpole, to whom the pub- 
lic are indebted for many interesting and valuable notes in the 
former volnmes. 

The year 1817 opened with a most flattering testimony of the 
esteem in which he was held in the University, by his election 
to the office of Sub-Librarian, vacant by the death of Mr. 
Davies, and the promotion of Mr. Kerrich to that of Principal 
Librarian. His attention during this year was principally occu- ^ 
pied by his experiments with the ^ Gas Blowpipe,’ most of 
which he described in the Annah.^ In the same year he con- 
tributed two papers to the Society ot‘ Antiquaries, and oUe to 
the Geological Society ; all which have been noticed in the 
Anna/s: (vol. ix. p. 395, and N. S. vol. vii. p, 73). In 1819 
he collected his experiments with the * Gas Blowpipe ’ into 
a small octavo volume, which was published under that title, 
with engravings of the instrument, the safety apparatus, &c. 
This year also produced his Dissertation on the Lituus, read 
before the Antiquarian Society in 1820, and published in the 
Archseologia for 1821. 

Dr. C. was one of the most zealous founders of the Philo- 
sophical Society of Cambridge, and drew up, for the first meet- 
ing, an address explanatory of the design and objects of the 
Institution. This address is given in the Anua/s for March, 1821. 
He afterwards communicated three papers to the Society, which 
were printed in the first volume of its Transactions. 

The history now^ advances towards the close of a life which 
had been long struggling with labours disproportioned to his 
strength, and was at last seen to sink under the workings of a 
mind too powerful and too active for the mortal part with which 
it was united. The progress of his disorder was slow, but the 
steps of it were strongly marked. At no time since his return 
from his last journey, could his health be considered as well 
established; and besides many other occasional derangements 
of his system, there was scarcely a single year in which the 
exertions and confinement attending his Lectures did not bring 
on some serious illness, frequently accompanying, but generally 
folio wiijg them ;|and when these were over, instead of relaxation 

* See vol. viii. S13% 357 ;«voL ix. p. 89, 162, 194, 326 ; vol. x. p. 373. Both 
Ij^ties of the Annah contain papers on various other subjects by Dr. C. ; and the last he 
«ver wrote wiU be found in the number for March, 1822 ; N. S. vol. iii. p. 195. 
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and repose, he often found such long arrears of composition or 
correction for his Travels as required the strongest application 
to recover. It was not so much the number and variety of his 
employments that broke down his health, as the extreme and 
intense anxiety with which some of them, particularly the ,philo-* 
sophical, were pursued by Ihm ; an anxiety which iriLrudecl upon 
his hours of rest, and rendered him insensible to those corporeal 
warnings, which usually guard other^nien against too continued 
or too intense an employment of their faculties. In the autumn 
of 1821, his wife, far advanced in pregnancy, and three of his 
younger cliildrcn, sickened one by one with a typhus fever ; and 
in a few days were all reduced by the violence of the disorder to 
a state of the most imminent danger. All happily recovered ; 
but the fatigue and anxiety which I)r. Clarke underwent, aggra- 
vated the symptoms of his disorder, on its return in the winter 
of this yenr. This was succeeded by a sort of crisis, during 
which he was more thoroughly sensible of the [lenlous state of 
his health, than at any ollu i period mther before or after. 

“ short and deceill’ul interval of ease fojlowed,iii which the 
intermitting ol the disorder gave him reason to liope that he 
was slow ly rcco\ering ; under wdiich impression he entered once 
more, in the middle the iia)nth, upon a course of chemical 
expel iinenls, ])re])aratury to his L‘=ctures, which w'cre to begin 
in Mareli ; and fioni the moment he had ste|)ped within tlie 
circle of these I’ascinating' operations, there was no longer either 
thought or pow er of retreating ; for the usual excitement attend- 
ing this ])re])aratioii co-operatine; witii theeftccts of the disorder, 
which ultimately tenninated in an afteclion of tiic brain, hr<uigbt 
on a course kA' unnatural (sidiis, iiuiuitciy exceeding all ins 
former iinpriuh iicies, and purtakiiig strongly of the delniura 
which (juickly tdllovsed. ‘ i have kit him in an evening,’ says 
a friend, ‘ about this time, with a ]>roimse that lie would go to 
bed, and on the following morning ha\e iound that he liad been 
up a consideralile pait of tlie mght, eng.iged in a seric‘s of 
uiuvliolesoine opm’ations with sulphuretted iiydrogen/ in this 
melancholy state orsi*if-abaiuloiimcnt, deafto the remoiivstrances 
of his friends, insensible of Ins own danger, almost incapalile of 
self-control, and intent only upon tlie due perfoimauce of his 
approaching duties, he supp^>rted an inefteclual struggle with 
his disorder till the middle of Jkbruary, wlion his strength 
entirely failing him, and lieing lu) longer able to stand up, he 
sunk reluctantly into his bed, and from tkence dictated to bis 
servant the course ol’ operations lie wished*to jiursiie, and tliero 
received from him the results. Uj^ to this time, howeve)-, the 
arrangements of his mind seem to have, been vivid and distinct 
as far as philoso])hy was concerned, and iis eiicrgies unabated. 
His last paper, in the A)tNals of F/nio^oph}/ {}<. S. \ol. iii. p. Iba), 
is dated the 6th of February, and contains a clear statement of 
New Series y vol, \ ui. 2 k • 
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a complicated operatioa in chemistry, for obtaining cadmium 
from sheet zinc. On Tuesday the Tith, he wrote from hi^bed 
upon the same subject to the Kev. Mr. Lunn (who had frequently 
asvsiste*d him in his operations) ; and on Thursday the 20th, 
another letter to Dr. Wollaston, reporting his last operation. 
On Friday the 21st, Mr. Lunn satv^ him, when he was quite 
rational upon this subject, as far as he was permitted to sneak, 
though sick and in bed. ^On Saturday he was carried to town 
for advice, by Sir William and Lady llush, where he was at- 
tended by Sir Astley Cooper, Dr. llailey, and Dr. Scudamore. 
But their efforts to save him w^crc in vain ; the rest of his life, 
about a fortnight, over which a veil will soon be drawn, was like 
a feverish dream after a day of strong excitement, when the 
same ideas chase each other through the mind in a perpetual 
round, and baffle every attempt to banish them. Nothing 
seemed to occupy his attention, but the syllabus of his Lectures,^ 
and the details of (lie operations, which he had just finished : 
nor could there exist to his friends a stronger proof that all 
control over his mind was gone, than the ascendancy of kucli 
thoughts, at a season w hen the devotion so natural to him, and 
of late so strikingly exhibited under circumstances for less trying, 
w^ould, in a sounder state, liav(‘ been the prime, if not the only 
mover of his soul. One lucid interval there >vas, in whicli, to 
judge from the subject and manner of liis conversation, he had 
the command of his thoughts as well as a sense of liis danger; 
for in the presence of Lieut. Chappcl and Mr. C'ripps, he pro- 
iiounced a v(‘ry pathetic oulogium upon Mrs. Clarke, and 
recommended her earnestly to the care of tliose about him ; but 
when the current of his thought^ seemed running last tow^ards 
those pious contemplations in which they would naturally have 
rested, his mind suddenly relapsed into tlic power of its former 
occupants, from wdiich it nevermore was free. At times indeed 
gleams of his former kindness and intelligence would mingle 
with the wildness of his delirium in a manner the most sinking 
and affecting ; and then even his incoherences, to use his own 
tliouglit respecting another jierson, who had finished hi^ raci^ 
shortly before him, w^ere as the wreck of some beautiful decayed 
structure, when all its goodly ornaments and stately pillars tall in 
promiscuous ruin. He died on Saturday, the 9th of March, and 
was burred in Jesus College Chapel, on the 18tb of the same 
month. 

He left seven children ; five sons and two daughters ; the 
eldest not fifteen yeafs of age at the time of his death. 

Few persons have left the world more honoured or inon^ 
regrettni^l. The* tears of genius have been shed around his 
tomb, and every mark with which respect or kindness can 
honour departed merit is preparing to grace his memory. 

Amonument, erected in Jesus College Chapel, near his grave, 
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at the expense of the Master and Fellows, will serve to stimu- 
late the youth of that Society in the paths of enterprise and 
science : a bust, executed by Cliantrey, at the cost of his literary 
friends, principally members of the Philosophical Society, at 
Cambridge, will perpetuate the honour of one of irs most distin- 
guished ornaments and founders : while his collection t)f mine- 
rals, fixed by the liberal suffrages of the University within its 
precincts, will remain an a|)propriate memorial of the respect 
paid by that body to tlieir first mfneralogical professor. But 
the best proof of the many excellent qualities of his heart, is the 
sincere and ready kindness shown towards his family since his 
death — kindness not less honourable to human nature, than to 
the individual for wdioso sake it has been exerted — derived not 
from the wealthy or the great, by whom it would be lightly felt, 
but from persons of liis own rank and means, and involving 
sacrifices which nothing but friendship and affection could 
warrant. 

A memoir, originally intended for publication in the Annals, 
hatting been the foundation of Mr. Otter’s Life and Remains 
of Edward Daniel Clarke, LL.D.” the foregoing imperfect sketch 
of Dr. Clarke’s life and labours has been selected from that 
work, almost entirely in the words of his biographer. A consi- 
deralilo proportion of the volume is occupied by Dr. ClarkeV. 
journal of his residence at Naples, and of his tour in Scotland ; 
and by his letters to his friends while on his grand journey. 
These arc (ixtrcmcly interesting ; and Mr. Otter’s narrative is 
perspicuous and well written ; tlie arrangement of the work is 
altogether excellent : and we recommend it to the possessors of 
Dr. Clarke’s ‘ Travels,’ as an indispensable companion to those 
volumes. E.W. B. 


Article II. 

Asfrojiontical Observations, IS24. 

By Col. Bcaiifoy, FUS. 

Bnshey Heath, near Stanmoie. 

LatltiuU‘5l® .S7' 44*3'' North. Lonji^itude AVest in time 1' 20*93^'. 


Oct. 17. Immersion of .Jupiter’s third 59' 23" Mean Time at Bushey. 

siilcllite ?*7 00 41 JMean Time at (Treenwkh. 

Oct. 29. Imim rsion of Jupiter’s first J 15 16 04 ^Ican Time at Bushey. 

satellite C *5 IT 25 Mean Time at (iiecnwieh. 

Nov, 2. Immersion of Jupiter’s second ^13 26 35 Mean Time at BushVy. 

satellite J 56 Mean Time at Green wicli. 

Nov. 5. Immersion of Jupiter’s first JIT 09 25 Mean Time at Bushey. 

satellite J IT 10 46 Mean Time at Greenwich 

Nov. 14. Immersion of Jupiter’s first J Mean Time atflSushey. 

satellite 2 13 32 09 Mean Time at Greenwich. 

• • 

Occultations by the Moon. . 

Nov. 2v Emersion of 19 Pisces. 10' 13*8" Siderial Tiine, 

2 E 2 
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. Article III. 

On the Solution of x = x> By John Herapath, Esq. 

^ i 

^ {Concluded front p. 

^ 4. If in our primitive equation x = .r we assume x = n^ 
and X = + U being ar.y quantity, and u a function to be 

determined, there results 

+ « = ‘V X = a' = w. 


and by integration u_ = 1“ x A, 

A being the arbitrary constant. But because A is any quantity, 

2 

and 1" is a well known function of sin 


also a function of sin or cos 


k 7. z 


and cos - 


; and therefore 


it IS 


= 1“ X A = /’ (l” ) = (p 


sin 


2 k 7. z 


where f is an arbitrary function, and consequently Again 
since 

. 2 k X z , . 2 70. (r + in 

a = w. s= <p Sill — - — , and 4' + = P sin ^ 

we have 

;5; -4- — sin-^ (»“* X + V 

^ K /. Z ' 


and = p sin ^ + sin~* p““’ (25) 

a solution, with the advantage of being direct, and considerably 
more simple, is eciually as general as either of the former. For 
instance, in the case of w = 2, if i? = 1 and k any odd number, 

> 1 ^^' ■= P(~ <P~' X) 

where it depends on the form of p to have almost any algebraic 
form we please for 4/. Thus if we assume 


our form of 4/ will come out the same as (23), excluding the 
arbitrary function. And if we consider that 

sin (a -f- i) = sill a . cos h 4- sin b . cos a 

and ‘ 


cos sin~ * y = \/ 1 — y% we have 

4,‘x=p ^ v' 1 — p . Sin — - — -h p X , cos — V . . . .(26) 

which, from the facility of giving finite and often rational values 
to the transcendental parts, by choosing proper values for /:, is 
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frequently preferable to either of the preceding formulge in 
developing algebraic values of 4/*^ x. 

These very simple expressions at once give several of .the 
properties of the functional root. Thus from the manner in 
which k is introduced, it may be any integral number 0, 1, 2, 3, 
to infinity; and therefore,. generally, 4' will have k futictional 


roots, k being the least integer that will make ^ an integer. If, 

therefore, n be an integer, the nuni\)cr of roots will be w ; if a 
fraction, they will be equal to the numerator of the fraction ; 
and if an irrational number they will be intinite. And since k 
may be = o, it follows that whatever be the values of n and v, 
one value of 4^"'. r is .r. It should however, in the solution of 
problems, be carefully considered, whether the conditions of the 
problem will admit the property 4/* r = .r when 4/’‘a; = .r, A 
very skilful mathematician in this branch of analysis, has fallen 
into error in the solution of one of his problems from not attend- 
in<j to this. 

Again, because either expression (25) or (26) is symmetrical 
with respect to v and /r, \i' k remain constant, and 0, 1,2, .... 
be substituted for r, the results will be the same as if u remained 
constant, and 0, i, 2, d>, .... be substituted for /c. Consequently 
whatever be the value of;/, the several values of 4^^ will be equal 
to 4^^^ .r, 4^ t, 4/'^ X, 4^^ Xy .... This comdusion Mr. Babbage has 
arrived at by a very difierent process in his paper in the Philos. 
Transac. for 1817, when n is an integer ; but such a limitation 
is evidently unnecessary. 

Let us assume our expression (25) or (26) to be a function of 
ky V, and Then 


= ./■ (--) and 4', 



supposing that in the former instance 4/" * = x:, and in the latter 
4,yj X = . 1 . If therefore n = p 


and 4"^^’ X = 4'i' ‘i% 4^^^' = 4' = 4 ^ 1 *^ Xy 

But if p be ail integer, 4/"' x, 4'"'’ x, are, by what we have 

just showui, functional roots of 4^” x = .r. Therefore and because 
4/^ X, 4'," Xy are the functional roots of 4.,*** x = x, it fol- 

lows, that if the order of a periodic function be an integral 
multiple of the order of another periodic, the roots of the latter 
are roots of the former, whatever be the\alues of tJie orders of 
periodicity. Mr. Babbage has drawn, in the above-mentioned 
paper, the same inference for integral orders. * ^ 

If ill 4^" ^ we substitute 4^”" fo\;x weiiaye 



422 Mr, Herapnih on the Solulkm of^"' x = x, [Drc. 

the ^}.~■* X, Xy . . • . values of which arc evidently equal to 
the functional roots of the former. 

All the preceding properties are analogous to the properties of 
the roots of unity ; but it would not be correct to conclude from 
hence that the parallel is strictly true in all cases. For instance, 
all the^roots of unity, except one or two at most, are imaginary. 
In the case however of a periodic function, every root is real, if 
the order be real. ^ 

It is not one of the least remarkable features of our solutions 
that every order of the function positive, negative, 8cc. is given 
by the same formula, without the necessity of algebraic resolu- 
tion ; — a circumstance that has not been accomplished in any 
other solution with which I am acquainted. Several other con- 
sequences of high importance also readily flow from our last very 
simple solution, which I presume it would be in vain to expect 
from any other. Thus the extraction of any functional root of, 
a periodic function a x of a given form and order ; and the reso- 
lution of the equation x = a, so that any order x of it may 
have one given form only, are questions easily resolved from the 
preceding solution, and obviously much too important in their 
consequences to need the notice of any j)articu!ar instances, 
especially as I have treated on the subject in another ]dace. I 
shall, therefore, merely indulge myself in the solution of a very 
common form, but more general functional equation of the kind 
than I have yet seen solved. I.et the equation be 

yjy X = a"" X ; (27) 

where a” x = a , and r, are any numbers. By our (25) we 
have 

a’' X = f3 sin /3”‘ (2X) 

|S being the j)articular form of the arbitrary fimction which gives 
the vsolution in the /th order, the form a’ x and /r ' being any one 
invariable integer. Let us assume x = n. and ax = Then 

a X = Wx 4. ,, 

and 

,)/ T = 4/ ?/, = Ip sin ,F. (29) 

But the condition a” x — x gives 1*^ + . = and therefore 
X = 1 /, = /3 sin — ^ — • (30) 

11 r ^ Z K 

as well as X s= u.^r == p • 

, .-i-r f- 

and 2 z \ ss ^ sin “ ' (3 “ * x. 

Substhute this^value for 2 z A, in (29), and we have 
4 -t as ^sin sin-“ /3“' (31) 
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the solution of (27) free from the symmetrical form, and therefore 
])ossessing many advantages over it in point of practical conve- 
nience ; besides being complete for all values of rand w, which 
no other solutions, hitherto given of (27), are. 

The solutions analogous to those usually given for a more 


liinited'^fonn of (27), are ^ ^ 

yj, X = 9 .r + 0 + 9 x' + . . . • 9 (32) 

and 

yjy X = f • • • • (33) 


where (j is the prime numerator of p and 9 ,%^^ perfectly arbitrary 

functions, the latter being limited to symmetrical forms. These 
solutions are therefore coiihned to rational values of rand n, or 

at least of the quotient “ ; and cannot hence be called complete. 

Their multinomial forms too render them much inferior to (31), 
especially nlien they involve a function tol)e determined. 

Qur(3l), it Will be seen, demonstrates the practicability of 
applying Laplace’s method to periodic functions, which has been 
much questioned. On this nu lliod 1 have some observations to 
make, which, lor tlic proseiit, brevity obliges me to withhold. 

§ 5 . From what ne have said in deducing (23), it appears 

that sin ~ cos ^ nnd 1 ” , tlie expressions usually given 

for the integral of 

('^■4) 


arii only pailicular cases the general integral J ( 1 ") or 9 sin 

e k > t 




III 

, 2k A T 

(T* cotan ,9jVers 


e k X z y /: A ~ 2kX z 2 khz} , _ 

-, 9 , covers sec ? 9 : { 00 } 


wdiich is also an integrarof (34), and contains oiglit independent 
integers /r, /c‘, .... and nke arbitrary functions %, 9 , 91 , .... 

is virtually contained in 9 sin t^or though /r, A;‘, .... 

have no necessary dependence,^ yet during the time ^ chr^^nges 
to z Tt, which lime is simultaneous for each part of (35), they 
must be relatively constant. Therefore, during this time, cos 


* In a letter to Mr. Babbage, dated Feb. 26 , 1^4, I comi|rittea, through haste, an 
oversight, in stating the last term of this solution, which I here t^c an o})j)ortunity of 
acknowledging. 



424 


Mr. Herapath on the Solution of x ss x. {Dec. 


^kXz .-IP • n * ^ k K % 

, tan , .... are respectively functions of sin ; 


and consequently whether we admit , cp,, .... to be compre- 
hended in <p or not the whole expression (35) sinks to an arbi- 
trary function of sin tliat is to ^ sin Ar.ud the 

same coirQi(h*nc e inio lit easily be shown to be true of any other 
ap[)arcnt]y different inte'^ral, which fr(>rii the nature of (34) must 
contain circular or equivalent periodic tunctioiis, so tnat (34) 
has ically but one iiiteu;ra], involved, however, in an arbitrary 
function. This is likewise confirmed by a v(‘ry siuqile, direct, 
and general inetliod tiiat. has occurred to me of iiitegraiiiig equa- 
tions of differences of, I. believe, all oiders and degrees; and 
which method is applicable to the direct inimencal resolution of 
algebraic equations of all degrees as well as to other purposes, 
of which i may say more liereafter. Hence (25) or (2f>) does 
not admit of variety from variety of integral, but being obtained"^ 
directly and wdthoiit any limitingconditiuiis from the integration, 
it must possess an cijual degree ol‘ generality with the integral 
itself’, that is, the integral being of the most general kind, the 
functional solution must )je so too, or in other w’ords complete. 
A complete solution, ther<‘fore, of n]/” a = .r has only one arbi- 
trary function. 

A direct proof lliat c-ur (25) is tiu‘ complete solution may be 
given thus. T.et a' (p“' v (honoti' (25), or any other solution 
wherein oC is the ])articular i’orm of vf/' o when x — i. Sup- 
pose /' X is also ail} solution whatever that will fulfil the condi- 
tion 0 = .r. Pir /’* .r = ' oC i, and changing^ into r, 
Ave Imve /'*" x = a" .r, in whicli (p is the fuiK'tion to be deter- 
mined. Now b(*cau'^e / and a are periodics of the sam(‘ order, 
this equation is alwav.^ jiossible, wliatevi*rbe the forms (if /” and 
«; and indeed I have in anotluu’ ])luce given general solutions of 
this very prohiem. It is, therefore, evident, that such a ibnii 
can be given to the arbitrary function in (25), that this solution 
shall coincide with any (^lln v solution whatever, (.ainsequenlly 
(26) comjjrehends evei y soiutioiii, au|ys, t!i(Uvfore, the complete 
solution. 

This 1 believe is the first di#ect|Kd legitimate demonstra- 
tion that has been given of the q»lpIetenc^^s of a I’unciionul 
solution. jF 

Hence it follows, that the arbitrary constants />,, c,, in (21) 
iorm a part oj’ tin* arbitrary fi|Rction in (25). This is further 
coiilirnied by the assumption J^ilh wliicli wc set out at the com- 
mencement tif ^ df which, arbiti’ury, of course gives an 

arbitrary form to the functi^al root. Arbitrary functions, 
therefoA, of whatever kind or quantity they maybe, substituted 
for these constants, merf^ly clog the solution without at all con- 
tributing to its generality ; since these functions, and the 
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consequences that can in any way flow from them, are naturally 
comprehended in the arbitrary function of the direct solution. 

1 cannot refrain here, while on the subject of periodic func- 
tions, from ineiitioiiin^ two curious cases of periodic.solutions 
which are perfectly successful vvlien the o})eriitions are merely 
indicated but not perfojined, and yet fail when developed ; 
tliou^li the developed and undeveloped values are the same. 
The lirst I shall mention wah: noticed in elucidating^ some diffi- 
culties in tins calculus to my pre^nising friend and pu])il Mr. 
Mervyn, Crawford, and tlie next occniTcd while consideiing the 
source of what Mr. Babbage denominates a very difficult 
subject/’ It was mentioned to him in a letter dated March 22, 

m4. 

Let ‘vI; X bo a periodic of the second order whose solution is 
evidently 

F(.r,4^a) = 0, 

wherii the form of is to be determined. Substitute x for x, 
and it becomes 

F [4x, 4/' a { = F 54 . a, a} = n = F {.r, 4^ jl} 

F is, therefore, symmetrical with respect to x and 4 x. Conse- 
quently a solution is, 

4 , r == 0, 

in which n is unlimited, or 

.4,.r = V -- ^”1 (36) 

Now in all cases the first of tliese values — a” answers the 

conditions of the (piestion ; for 4^- 7* (V = 

\/ = a. But in the second value x . V h have 

‘2 

= .r . ( - ])“, 

which il'« he of tlie form, 2 p hecointb 4'" . V ~ ^.n 

expression that cannot, with any integral value at least top, be 
= .r. It may he aske^in what this unexpected anomaly con- 
sists ! Tlie answt r, E^ilcsiTO, is obvious, if we seek it from the 
nature oi' the limctSfcs ia, quest ion. Periodic functions are 
algebraic ex’pressions ^ose property of periodicity depends not 
on the value but the form of the expression. If, therefore, the 
value be the same but theTorm be changed, the expression may 
no longer he ]jeriodic. Tints it happens in the above instance, 
the values of the two expressions are' the samp, but the forms 
diflerent — the negative sign in the one Case beii% a mere sign or 
subtraction, and in the other a factor. 

This reasoning will appear still qlearer in the following case. 
Suppose we have the equation ^ f ^ 

4 , j = c ,x* (37) 
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c being a constant. By changing x into it appears when 

M — 1, that c can only be + 1 or — 1. If, however, Lap- 
lace’s method of diflerences be followed, we have for the solution 
of (37) ^ 

^ log- Ao — log^ X 

4'*^ ” Aj log » (*^3) 


Aq, a, being the constants of integration. If now we change x 
into the solution becomes, putting for the former exponent, 

4. i = A, c''-’ 


Multiplying this by r, we have 

f \{/ i = A, =s vjx r, 

X 

which, tb.ercfore, satisfies (he conditions of equality of the ques- 
tion without any a])])arent limitation to c, that is, without the 
necessary limitation the question requires. A part only, there- 
fore, of the conditions of the (juestion are satisfied ; and this 
arises from the periodicity of the exponent being destroyed by 
the development of p. li* we consider that l)y changing x into 

~ twice successively, p returns into itself, and suppose p by one 
such change to become we may easily find that 
= e or c = :i: 1. 

And ill the same way if n = \/ 1, we should have r = \/ \y 
provided the value of c be sought by the non-development of the 
function. 

These illustrations will, I hope, obviate the difficulty noticed 
by Mr. Babbage in Phil. Trans. 1817, without ha\ing recourse 
to the ingenious but, 1 presume, controvertible idea of the func- 
tion 4/ a’, having simultaneously diffbrcnl values iiiclillbrent parts 
of the same equation. The same may be said of Mr. Herschel’s 
views, p. 120, vol. ii. of the Examples. 

As this is a subject of considerable importance in the 
theory of functions, I shall here briefly notice another more 
general instance of my observation ; namely, that the same 
expression may be periodic or non-periodic according to its 
form. In our solution (25), h and p are perfectly arbitrary. 
Take then O a = sin’"* t, and we have 


4^® :r =± sin sin } + sin * sin;r( = Voc . . , , (59) 

the former value of which is periodic for every value of pro- 
vided sin and sin’~^' act separately and distinctly, but the latter 
is not. I\m awar^ it will be contended that the arithmetical 
values of 4'*’ x ia (39) whmi diflerently developed, are not neces- 
sarily the same. This 'may be true in the present case, but it 
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will not hold in (36) or (38), and, therefore, does not militate 
against the general truth of iny position, that the same expres- 
sion may be periodic or non-periodic according to the form 
under which it is put. • 

John Hurapath. 


Article *IV. 

Iftstn(clio)is respecting ParalonnerrcSy or Vondnetors of Lightning. 

Extracted fnmi the lleport ot‘ M. Gay-Lussac, in the name 

of a Commission appointed by the Royal Academy of 

Sciences of Paris.* (With a Plate.) 

Til K principal obj(‘ct of the report (wliich was drawn up at 
the request ot the Minister of the Interior), is to direct workmen 
in the construction and mode of fixing conductors on buildings, 
&<;. It is divided into two parts, one theoretical, the other 
practical. 

Theoretical Fart. 

Principles respecting the Acfi(nt. of Lightning, or Electric 
Matter, and (f Conductors. 

Lightning is the sudden passage ot electric matter through 
the air, with the evolution of great light, from clouds highly 
charged with that fluid ; its velocity is immense, far surpassing 
that of a ball at the moment it leaves the cannon, and is known 
to be at the rate of about 1950 feet per second of time. 

The electric matter penetrates bodies, and traverses their 
substance, but ^^itIl m ry une(|ual velocities; through some, 
uhich aie tlierefore called conductor^, it passcN with great 
rapidity; such are well bmnt charcoal and water; vegetables, 
raiiniahN, and the earth, in oons<‘Cjueuce ot the moisture they are 
impregnated with, and saline solutions ; but, above all, metals 
affordlhe readiest jiassage to the electric Huid. A cylinder of 
iron, for instance, is a better conductor than an equal cylinder 
of water saturated with sea. salt, in the ratio of at least 100000 : 1, 
and the latu l conducts a thousand times better than pure w ater. 

Non-conductors, or insulating bodies, oppose great resistance 
to the passage of electricity through their substance; such are 
glass, sulphur, the resins, and oils ;"the earth, stones, and bricks, 
when dry ; air and aeriform Huids. 

No bodies, how^ever, are such perfect eonductors of electricity 
as not to oppose some resistance ; which, being repeated in 
every portion of the conductor, increases .with its Wngth, and 
may exceed that which would be olfered by A vyorse but shorter 


* From the Annalcs dc C’himie, 
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conductor. Conductors of small diameter also conduct worse 
than those of larger. 

The electric particles are mutually repulsive, and consequently 
tend to separate and disperse, themselves through space. They 
have no affinity for bodies, they determine only to their surfaces, 
wher^they are retained solely by the; pressure of the atmosphere, 
against which, they in their turn exert a pressure pro])ortionate 
at every j)oint to the square of their numl)er. When the latter 
pressure exceeds the first, ♦the electric matter escapes into the 
air in an invisible stream, or in the form of a luminous line, 
commonly called the electric spark. 

The stratum of ele(‘tric matter on the surface of a conductor 
is not of equal density at every point of its surface, except it be 
a sphere. On an ellipsoid the density is greater at the extremity 
of the great axis than on the eejuator, in the ratio of the great 
axis to the smaller ; at ihe point of a cone it is infinite. In 
general, on a body of any form, the density of the (dccfric mat-"^ 
ter, and consequently its pressure on the air, is greater on the 
sharpest or most curved parts, than on those that arc flat or 
round. 

The electric matter tends always to spread itsc.lf over con- 
ductors, and to assume a state of equilibriiuu in them, and 
becomes divided amongst them in proportion to their form, and 
principally to their extent of surface. Hence, if a body that is 
charged with the fluid be in communication with the immense 
surface of the earth, it will retain no sensible portion of it. All 
that is necessary, tln refore, to deprive a conductor of its elec- 
tricity, is to connect it with the moist ground. 

Of several conductors of very unequal powers the electric fluid 
will always choose the most perfect ; but if their differences be 
small, it will be divided amongst them in proportion to their 
capacity for receiving it. 

A Pnratotnierre * is a conductor which the electric matter of 
the lightning prefers to the surrounding bodies, in order to reach 
the ground, and expand itself through it : it cummoiily consists 
of a bar of iron elevated on the buildings it is intended to pro- 
tect, and descends, without any divisions or breaks in its length, 
into water or a moist ground. Au intimate connexion of the 
paratoanerre with the ground is necessary, in order that it may 
instantly transmit the lightning as it receives it, and thus defend 
the surrounding objects from its attacks. Wlieii lightning 
strikes the surface of the ground, for want of a good conductor 
it does not spread ov^r it, l)ut penetrates below it till it meets 
with a sufficient number of channels to carry it completely off 

* I adopfr'vhe French t6nu, as we have none in our language to express in one word, 
fk conductor of lightning meaning thereby not merely the metallic rod, but the whole 
apparatus complete. * At least wc may us well use it as parasol, parachute, parabouc, 
Tr. 
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It sometimes leaves visible traces of its passage, even at a depth 
of more than 30 feet. Wlien also a paratonnerre has any breaks 
in it, or is not in perfect communication with a moist soil, the 
lightning, having struck it, flies from it to some neighb*ouring 
body, or divides itself between the two, in order to pass more 
rapidly into the earth. Frequent instances of serious ac(3fdents 
have occurred from both these causes. 

Betbre the flash ensues, the influence of the thunder cloud 
disturbs the natural electrical state of all the bodies below it 
at the surface of the earth, and brings them into a state contrary 
to its own ; and thus every object becomes a centre of attraction 
towards which the lightning has a tendency to direct itself. In 
order that this effect may be suddenly produced, it is indispensa- 
ble that the bodies influenced by the cloud be good conductors, 
and in perfect comrmniicatioii with a moist soil. 

^ A paratonnerre perfectly connected wdtli the ground, and ter- 
minating in a very sharp point instead of being rounded oft', 
may become so intensely electrified by the influence of a thun- 
der cloud, as to give off a continual stream of electric matter, 
which sometimes is visible in the dark, appearing as a luminous 
])encil at the extremity of tlie point, and must certainly tend, in 
part at least, to neutraii.^e the electrical state of the thunder 
cloud. A rounded point may exert an equal, or even a greater 
attraction on the thunder cloud than a sharp one ; but if the flow 
of electric matter ffoiii the ))oint become very lapid, the lightning 
will strike sooner, and fiom a greater distance between the 
cloud and the paratonnerre, than if its extremity were rounded ; 
at least electrical exjieriments lead to this conclusion. 

Thus the most advantageous form that can be giver, to a 
paratonnerre appears evideally to be that of u very sharp cone. 
The higher a paratonnerre is elevated in the air, other circum- 
stances being e(pia], the more its efticacy will be increased, as 
is clearly proved by the experiments with electrical kites, made 
by MM. de Romas and Charles. 

" It has not been accurately ascertained how far the sphere of 
action of a paratoimene extends, but, in several instances, the 
more remote parts of large buildings on whicli they have been 
erected, hav^ betm struck by lightning at tlio distance of three 
or four times the length of the conductor from the rod. It is 
calculated by Charles, that a paratonnerre will effectually protect 
from lightning a circular space, whose radius is twice that of the 
height of the conductor; and they are now attached to build- 
ings after that rule. • 

A current of electric matter whether luminous or not, is 
always accompanied by heat, the intensify oi' wdiich depends on 
the velocity of the current. I'his heat is slfticient to make a 
metallic wire red hot, or to fuse or disperse it, if sufficiently thin; 
but it scarcely raises the temperature of a bar of metal, on 
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account of its large mass. It is by the heat of the electric 
current, as well as by that disengaged from the air, condensed 
by, the passage of the lightning through it when not conveyed 
by a good conductor, that buildings struck by it are frequently 
set on fire. ^ 

No instance has yet occurred of an iron bar, of rather more 
than half an inch square, or of a cylinder of the same diameter, 
having been fused, or even heated red hot by lightning. A 
rod of this size would therefore be sufficient for a {)aratonnerre, 
but as its stem must rise from 15 to 30 feel al)ove the building, 
it would not be of sufficient strength at the base to resist the 
action of the wind, unless it w ere made much thicker at that 
part. 

An iron bar, about three-quarters of an inch square, is suffi- 
cient for the conductor of the paratonnerre. It might even be 
made still smaller, and consist merely of a metallic wire, pro- 
vided it be connected at the surface of the ground with a bar of"^ 
metal, about half an incli square, immersed in water or a moist 
soil. The wire indeed would pretty certainly be dispersed by 
the lightning, but it w^ould direct it to the ground, and protect 
the surrounefing objects from the stroke. However, it is always 
better to make the conductor so large as not to be destroyed by 
the stroke, and the only motive for substituting a wire for a 
stout bar is the saving in point of expence. 

The noise of the thunder generally occasions much alarm, 
although the danger is then passed ; it is over indeed on the 
appearance of the lightning, I’or any one struck by it neither 
sees the flash, nor hears the clap. The noise is never heard till 
after the flash, and its distance may Im estimated at so many 
times 368 yards, as there are seconds between the appearance of 
the lightning and the sound of the thunder. 

Li^tning often strikes solitary trees, because, rising to a 
great height and burying tlieir roots deep in the soil, they are 
true paratoniierres, and tlieir shelter is often fatal to the indivi- 
duals who seek it; for they do not convey the lightning with 
sufficient rapidity to the ground, and are worse conductors than 
men and animals. When the lightning reaches the foot of the 
tree, it divides itself amongst the conductors that it finds near 
it, or strikes some in preference to others, according to circum- 
stances, and sometimes it has been known to kill every animal 
that had sought shelter under the tree ; at others only a single 
one put of many lias perished by the stroke. 

A paratonnerre, on. the contrary, well connected with the 
ground, presents a certain security against the lightning, which 
will never leave it to strike a person at its foot, though it would 
not be pi^dent to ^lation ’one self too close to it, for fear of some 
ppcidental break in the eonductor, or of its not being in perfect 
Cbmmunication with tife ground. 
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When lightning strikes a house, it usually falls on the chim- 
neys, either from their being the most elevated parts, or because 
they are lined with soot, which is a better conductor than^dry 
wood, stone or brick. The neighbourhood of the fire-place is 
corisf^quently the most insecure spot in a room during a thunder 
storm, where it is safer to station oneself in a corner opposite 
the windows, at a distance from every article of iron or other 
metal of any considerable size. 

Persons are often struck by lightning without being killed, 
and others have been wholly saved from injury by silk dresses, 
wdiich serve to insulate the body, and prevent the access of the 
electric matter. 

Practical Part. 

Details respecting the Construction of Paratonnerres* 

A paratonnerre is a metallic bar, A B C D E F (PI. XXXIV), 
fig, 1, rising above a building, and descending, without any 
breaks, to the ground, its lower end plunging into a well of 
water, or a wet soil. The vertical part B A is called the stem, 
and projects into the air above the roof, and the part of the bar 
BCD E F wliicli descends from the foot of the stem to the 
soil, is called the conductor. 

Of the Stem. 

The stem B A is a square bar of iron, tapering from its base 
to the summil, in foim of a pyramid. For a height of from 20 
to 30 feet, which is the mean length of the stems placed on large 
buildings, the base is about 2-} inches square.**^ 

Iron being very liable to rust by the action of air and moisture, 
the point of the stem would soon become blunt, to prevent 
which a portion, A 11, is cut off from the end, A B, fig. 2, about 
20 inches in length, and replaced by a conical stem of brass or 
copper, gilt at lis extremity, or terminated by a small platina 
needle, A C, two inches lone:.'!' The platina needle is soldered 
with silver solder to the copper stem ; and to prevent its sepa- 
rating from it, which might suiiictimes happen, notwithstanding 
the solder, it is secuii.*d by a small collar of copper, as seen in 
fig. 3. The.copper stem is united to the iron one by means of 
a gudgeon, which sciows into each ; the gudgeon is first fixed in 
the copper stem hy tw o steady pins at right angles to each 
other, and is then screwv(3(l into the iron stem, and secured there 
also by a steady pin (see C, fig. 4). If. the gilding of the^ point 
cannot easily be performed on the spot^ nor the platina readily 
obtained, they may both be dispensed with without any incon- 


• The best way of mukinf; a pyramidal bar is to weld toother pieedFof iron end to 
end, about two feet long each, and of successively dejpreasinjf diapieters. 

f Instead of the platina nee<lle, one of sUndard silvd^ niay be substituted, composed 
of nine parts pf silver and one of copper. 
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venience, and the plain conical ^^ployed. 

Copper does not rust to an|t l^nsidlp^ and 

even if the point become sotjirfi^ft blunt, will 

not thereby lose its efficacy. 

A stem of the supposed dimensions being difficult to 
port to^ distance, it is cut into two parts A I, IB, fig. 2, at 
about one-third or two-fifths of its length from the base. The 
upper part, A D, fig. 4, fits exacfly by a pyramidal tenon, B F, . 
seven or eight inches long,. ijJto the lower part, E 13, and is kept 
in its place by a pin. The stem should, howe##r^ always be 
made of a single piece whenever that can be donO.**' 

Below the stem, three inches from the roof, is a cap, M N, 
fig. 4, soldered to the body of the stem, and intended to throw off 
the rain water which would flow down the stem, and prevent its 
running into the interior of the building, and rotting the rafters.i- 
Immediately above the cap, the stem is rounded for about two 
inehes to receive a split collar, with a hinge O, and two ears, 
between which the extremity of the conductor of the paraton- 
nerre is fixed by a bolt ; the plan of this collar is seen at 'F 
below the stem. Instead of the collar, we may make a square 
stirrup, which embraces the stein closely ; the vortical projection 
of this is seen at Q, fig. 6, and the plan at !l, fig. G, as well as 
the mode by which it is united to the conductor. Lastly, in 
order to save labour, we may solder a tenon, T, fig. 7, in the 
place of the collar; but care must be taken not to weaken the 
stem at tliis part, where it has to oppose most resistance, and 
the collar and stirrup aie preferable. The stem of the paratoii- 
nerre is fixed on the rool* of buildings, according to circum- 
stances. If it is to be placed above a rafter B, figs. 7 and 8, 
the ridge must be pierced with a hole through which the 
foot of the stem passes, and is steadily fixed against the king- 
post by means of several bridles, as seen in the figure. This 
disposition is very solid, and sliould be preferred if local circum- 
stances permit. 

If the stem be to be fi.'^ed on the ridge at A, fig. 8, a square 
hol^.must be made through it of the same dimensions as the 
foot of'tlie stem; and above and below we fix, by means of bolts, 
oi!*Uwo bolted stirrups, vvhicli embrace and draw the ridge toge- 
two iron plates about tliree-quariers of an inch thick, each 
having a hole corresponding to that in the woodwork. The 
Bteni rests by a small collet on the tipj)er plate, against which it 
is strongly pressed by^ ^BUt, which screws on the end of the 
BtetH against the loWer plate ; fig. 9 shows the plan of one of 

TKeliollow part, E (31; lig. 4, wnicli receives the pyramidal tenon, T) JP, is made 
thus : — A Htr^g iron plate, is r(dM into a cylinder, and soldered at 0 to the bar B O ; 
then ^yaieans of a of the tenon, and at sucneiM^Te heats, it 

is ea^ tn unite its edgtsand 'tojgiv#’it, inside arjd out; the pyramidal shape. 

To make the (tap, an iton< ring is soldered to the stem and drawn out idl round on 
the anvil, inclining the edges so as to form a very flat truncated cone. 
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these pla|^s« B«t |f|w^ 4 ;an rest against the brace C D, fig, 8, 
we shotii^-soWer two* .the ^fstera to embrace the upper 

and lateral faces of the ridge, and descend to the brace, on wmch 
they are fixed by means ot the bolt^ 'E. • 

Lastly, if tlie paratonnerre be to be fixed on a vaulted roof, it 
should be terminated by three or four feet, or spurs, whUh must 
be soldered into the stone, with lead, in the usual manner* 

♦ 

Of i he Conductor of ParatonnoTe. 

The condvkctor, as has been stated, is an iron bar about three- 
cjiuirters of an inch square, B C D EE, fig, ],or B'C' D' E' F', 
reaching from the foot of the stem to the ground. It is firmly 
united to the stem, by being tightly jammed between the two 
ears of the collar O, fig. 4, by means of a bolt; or it may be 
terminated by a fork M, fig, (J, which embraces the tail, IST, of 
the stirrup, and the two pieces bolted together. 

• As the condiKitor cannot be formed of a single piece, several 
bars are united end to end. The best method of doing this is 
vselin at fig. 10. The conductor is supported parallel to the roof, 
at about six inches distance from it, by forked stanchions, which, 
in order to prevent their letting the rain into the building, are 
fashioned as follows : 

Instead of termiiiatiug in a ))oint, they have a foot, figs. 11 
and 12, formed of a thin plate about 10 inches long, and If inch 
broad, at the extremity of which rises the stanchion, making 
either a right angle with the foot, fig. 11, or an angle equal to 
that which the roof forms with the zenith, fig. 12. The foot 
slips in between the slates, but for greater firmness a plate of 
lead is substituted for the lo\\er .slate, and the foot of the stan- 
chion and the lead are riaib^d down to one of the rafters. The 
conductor is kept in the forks by pins rivetted through them, 
and the stanchions are placed at about 12 feet distance from 
each other. 

The conductor, after turning over the cornice of the building, 
fig. 1, without touching it, is brought into the walls, down 
which it passes to the ground, and is fixed by means of cramps 
let into the stone. When it has reached to D or D' in the 
ground, aboufe two feet below the surface, it is bent at ri^ht 
angles to the walls in the line D E or D' E', and carried in that 
direction about 12 or 15 feet, when it turns down into a* well, 
E F, or a hole, E' F', about 12 or 15 feet deep in the ground, if 
no water be met with, but a less depth ia sufficient if there be 
water. • 

Tbe iron buried in the ground in imtnediate contact with 
moist earth becomes covered with rust;, whipli, by^degrees, 
penetrates to its centre, and destroys it. This is prevented by 
placing the conductor in a trough filled Vith chaircoal, D E, or 
New SeritHf voi. viit . 2 f 
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jy Wf which is Represented on a larger scale at fig. 13. The 
U'OimJb is constructed in the following manner : 
i Ikying made a trench in the soil ^out two feet deep, a row 
of bricks is laid on their broad faces, and on them others on 
isdge; a'stratmxii.ot* baker's asbeis [brauc de boulanger) is then 
strewed ove;: the bottom bricks, about two inches thick, on 
which the conductor is laid, and the trough then filled up with 
more ashes, and closed by a row of bricks laid along thCrttop. 
Tiles, stone or w'ood, will srfrve for making the trough, as well 
as bricks. Iron thus buried in charcoal w ill undergo no change 
in the course of oO years. But charcoal not merely prevents the 
iromfrom rusting, for being a very good conductor of electricity, 
4 ifler having been heated to redness (and that is the reason why 
w'e recommend the use of baker's ashes), it facilitates the pas- 
sage of the lightning into the ground. 

After leaving the trough, the conductor j/asscs through the 
side of the well, and descends into the water to the depth of at' 
least two feet below the lowest water line. The extremity of the 
conductor usually terminates in two or three branches, to gi^ea 
^readier passage to the lightning into the water. If the well be 
situated in the iutciior of the building, the wall of the latter 
must be jiierced below tlie surface of the ground, and the con- 
ductor passed through it into the well. 

If there be no well at hand, a hole must be made in the 
ground with a six inch auger to the de|)th of 10 or 15 feet, and 
the conductor passed to the bottom of it, jdacingit carefully in 
the centre of the hole, which is then to be filled up with baker's 
ajshes rammed down as hard as possible all round the conductor. 
But if expense be no object, it is better to sink a much wider 
hole, at least 10 feet deep (unless water be met with at a 

less depth), and make tlic exlrcinity of the conductor terminate 
in sjeveral branches, w inch must be surrounded by charcoal as 
before, if not immersed in water, and the conductor itself be 
similarly surrounded by it, by means of a wooden case filled 
with the ashes. 

In a dry soil, or on a rock, the trench to receive the conductor 
ishould be at least twice as long as that for a common soil, and 
,eTen longer, if thereby it be possible to reacU, moist ground. 
,Shouid the situation not admit of the trench being much 
increased in length, others, in a transverse direction, must 
be made as seen at A, figs. 17 and 18, in which small bars of 
iroii surrounded by ashes are placed,, and connected ^ with the 
conductor. In all cj?se$ the extremity of the conductor should 
in several branches, and pass into a wide 
j&lled wiih ashes or charcoal that has b^en ignited. 

ha gnneml tb% "trench should be ^be daipuest, and 

«pot near the building, and the water- 
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gutters made to discharge their water over it, so as to keep it 
always moist. Too great precautions cannot be taken to give 
the lightning a ready passage into the ground, for it is chiefly 
on this that the efficacy of a paratonnerre depends. • 

As^ron bars are difficult to bend according to the projections 
of a building, it has been»proposed to substitute metallwj ropes 
in their stead. Fifteen iron wires are twisted together to form 
one strand, and four of these form a rope, about an inch in 
diameter. To prevent its rusting,^ each strand is w^ell tarred 
separately, and after they are twisted together, the whole rope 
is tarred over again with great care. It is attached to the stem 
of the paratonnerre in the same manner as the bar-iron conduc- 
tor, by means of the collar B, fig, 15, the ears of which, in this 
case, are made rather concave in order better to embrace the 
rope. Instead of* a fork, tlie stanchions which support it over 
the roof, are terminated by a ring, O, fig. 12, through wdiichthe 
*rope passes. At about six feet deep in the ground, it is united 
to an iron bar, about three-fourths of an incli square, in which 
th^ conductor terminates as seen at C, fig. 10, for the rope 
would soon be destroyed in the ground. Bars of iron, however, 
are preferable to the rope, but if, from peculiarity of situation, 
it be absolutely necess.iiy to arlopt them, copper or brass wire is 
a better material for tlieir construction than iron. 

If a building contain any large masses of metal, as sheets of 
copper or lead on the roof, metal pipes and gutters, iron braces, 
&,c. they must all be connected with the paratonnerre, by iron 
bars of about half an inch square, or something less. Without 
this precaution, the lightning might strike from the conductor to 
the metal (especially if there should be any accidental break in 
the former), and occasion very serious injury to tlie building, 
and danger to its inhabitants. 

Faratomierresfor Churches. 

For a tower the stem of the paratonnerre should riser from 
about 15 to 24 feet, according to its area; the domes and 
steeples of churches, being usually much higher than the sur- 
rounding objects, do not require so high a conductor as build- 
ings with extensive flat roofs. For the former, therefore, thin 
stems, rising from three to six feet above the cross or weather- 
cock, will be sufficient, and being light they may easily be fixed 
to them, without injuring their appearance, or interfering with 
the motion of the vane. 

When difficult to fix, the stem of a*paratoniierre for such 
buildings may even be omitted altogether, and merely the foot 
of the cross or weathercock be wtU connected with t]ie ground. 
This arrangement requires little expense, andiis well adapted. for 
country churches. Fig, 23 represents ^ steeple without any 
stem to the paratonnerre, its cross being connected with the 

2 F 2 • 
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ground by means of tho conductor which is attached to its foot^ 
Fig. ‘J4 is a steeple with the paratonncrre stem -fixed to the 
croj^s. Churches not defended by a paratonncrre on the steeple, 
require stems from 15 to 24 feet high, similar to that of a flat 
biiikUiig. , 

Fig.^25 represents a paratonnerre*^ so constructed as to be 
onuimeiitah >^ith a vane, ^vc. 

# 

Varatonnen eb for Powder 

These of course require to be constructed witli tlie greatest 
care, but in principle are perfectly similca* to the one we have 
described at length. They should not be placed on the build- 
ings, but on poles at from b* to iO feet distance, tig. 2b. The 
stems should be about seven feet long, and the poles of such a 
lieight, that the stem may rise from 15 to 20 fec't above the top 
of the building. It is also advisable to have several paraton- 
nerres round each magazine. If the magazine be in a tower, or 
other very lofty building, it may be snllicient to defend it by a 
double copper conductor, A B C, fig. 27, without any paraton- 
nerre stem. x\s the influence of tliis conductor will not extend 
beyond ilie building, it cannot attract the lightning from a dist- 
ance, and yet will jirolect the magazine, should it be struck. A 
conmioii magazine, or any <UhcT building, may be defended in a 
similar manner, fig. 28. 

rnratonnerres Jo?' JSliips. 

Tlie stem of the paratonnerre for a ship, fig. 29, consists 
merely of the copper point, A C, fig. 4, already described. It 
is screwed on a round iron rod, C B, fig. 30, which enters the 
extremity, I, of the pole of the top gallant mast, and carries a 
vane. An iron bar, M Q, connected with the foot of the round 
rod, descends down the |wie, and is terminated by a crook, or 
ring. Q, to which the conductor of tlu' paralonnenc is attached, 
which, in this case, is formed of a metallic rope, and is supported 
at intervals by rigging, gg, fig. 29, and after having passed 
through a ring, h, fixed to the chains, is united to a bar 
(u* plate of metal, which is connected to the copper sheathing on 
the. bottom of the vessel. Small vesvsels require •only one para- 
tonnerre ; large ships should have one on the mainmast and 
another on the inizenmast. 

• Ce?iera/ Disposition of Paratonnert'es on a Building. 

It is allowed from e'xperiment, that the stem of a paratonnerre 
clTectuiilly defends a circle of which it is the centre, and whose 
radiiiji is^lwice its* own height, from lightning. According to 
thisVuIe, a buildiilg GO feet long, or square, requires only a single 
item of 15 or 18 fee*^., raised in the centre of the roof, figs. 14 
and 17. In ♦jg. 17, the conductor is a metvillic rope. 
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A building of 120 feet by the same rule, would require a stem 
of 30 feet, and such are sometimes used ; but it is better, instead 
of one stem of that length, to erect two of 16 or 18 feet, one 
placed at 30 feet from one end of the building, the othefr at the 
same distance from the other end, and consequently 60 feet 
apart from each other, fig. 18. The same rule should fol- 
lowed for three, or any greater number of paratonnerres. 

For churches with steeples, although the paratonnerre on the 
latter must from its great height extend its influence to a con- 
siderable distance, yet as nothing decisive is at present known 
from experiment as to the greatest distance to which it may 
extend, it will be j)rudent to consider it as only protecting a 
space, whose radius is equal to the height of its stem above the 
ridge of the roof, and to erect other paratonnerres, on the roof 
itself, according to the rule already given (see figs. 19 and 20). 

‘ General Disposition of the Conductors of Paratonnerres. 

Although the necessity of establishing a very intimate com- 
munication between the paratonnerre and the soil has already 
been repeatedly insisted on, its importance is such that it may 
be well to revert once more to the subject. If this condition be 
not rigorously observed, the ijistrument will not only become 
much less etilcacious, but even dangerous, by attracting the 
lightning Vvithout luang able 1o convey it to the ground. What 
other conditions remain to be stated are less important, but 
nevertlu'k^s deserve attention. 

The lightning should always be conducted by tlie shortest 
possible road from the stem of the paratonnerre to the ground. 

Agreeably to this principle, when two paratonnerres are 
placed on u build inu', and terminate in one common conductor 
(vvhic)i is quite siitHcient), the point from which its branches 
diverge to t\w. two stems, should be evenly and at ccpml dist- 
ances on the roof between them ; the cuamion conductor and 
its branches may be formed of an iron bar, of the same diinea 
sions as for a single paratonnerre (see 18 and 19). 

If there be three paratonnerres on a building, it will be pru- 
dent to give them two conductors, fig. 20. In general each pair 
of paratoniu rix^s recjuires one conductor. 

Whatever number of jiaratonnerres be placed on a building, 
they should all be connected together by establishing an intimate 
conWunication between the feet of all their stems, by means* of 
iron bars of the same dimensions as those of the conductors, 
figs. 20, 21,22. • 

When the situation will admit of it, the conductor should be 
placed on the wall of the building most ej^posed t^tbe rain, 
which, by wetting it, renders it, though imperfectly, a conduc- 
tor, and if the conductor of the paratonfiewe be hot in intimate 
communication with the ground, it is possible that the lightning 
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may abandon it for the wet surface of the wall, A further 
motive for selecting this side of the building is, that the direction 
of the lightnirig may be determined by that of the rain, and 
moreover, the wet surface, being a conductor, may attract the 
lightning by preference to the paratonnerre. « 

Observations on the Ejfican/ of Paraiotmerres. 

The experience of fifty years demonstrates that when Con- 
structed with the requisite care, paratonuerres effectually secure 
the buildings on which they are placed from being injured by 
lightning. In the United States, where thunder storms are 
much more frequent and formidable than in Europe, their use is 
become general ; a great number of buildings liave been struck, 
and scarcely two are quoted as not having been saved from the 
danger. The apprehension of the more frciquenl fall of light- 
ning on buildings armed with paratonuerres is unfounded, for 
their influence extends to too small a distance to justify the 
idea that they determine the lightning of an elecb'ic cloud^to 
discharge itself on the spot where they are erected. On the 
contrary, it appears certain from observation, that buildings 
furnished with paratonuerres are not more frequently struck 
than formerly. Besides, the property of a paratonnerre to 
attract the lightning more frequently, must also imply that of 
transmitting it freely to the ground, and hence no mischief can 
arise .as to the safety of the buildings. 

We have recommended the use of sharp points for the para- 
tonnerres, as having an advantage over bars rounded at the 
extremity, by continually pouring off into the air, whilst under 
the influence of a thunder cloud, a current of electric matter in 
a contrary state to that of the cloud, w hich must probably have 
some, eflect towards neutralizing the state of the latter. This 
advantage must by no means be negieclod ; for it is sufHcient to 
know the power of points, and the ex})crimciits of Charles and 
llornas w'ith a kite flown under a thundercloud, to be convinced 
that if sharp pointed paratonuerres vvt^re placed in considerable 
numbers on io.ty places, they wx)iild actually diminish the elec- 
tric matter .1 tlic clouds, and the frequency of the fall of light- 
ning on the surface of the carlh. However, if the point of a 
paratonnerre should be blunted by lightning, or any other cause, 
we are not to suppose, because it has lost the property we have 
mentioned, that it has also be(iome inctieclual to protect the 
building it is intended to defend. Ur. Kittenhouse relates, that 
having often examined the points of the paratonuerres in Phila- 
delphia, where they are very frequent, with an excellent tele- 
scope^ hejias obseisved many whose points have been fused ; but 
thallie n^ver found that the houses on which they were erected 
Mttd been struck by lighitning since the fusion of the points. 
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Articlb V. 

Reply to X, By J. F. Daniell, Esq. FRS. &c. * 

(To the Editors of iha Annals of Philosophy.) « 

^ GENTLEMEN, Nov. 6, 1824. 

The illustration of your correspondent X. is so extremely 
apposite, that I at once agree with him in thinking it conclusive* 
I suppose, with him, “ three barometer tubes standing in a 
reservoir, and tilled alike with mercury, but that one of the lubes 
expands by heating, that another contracts^ and that the tliird 
peither expands nor contracts.” But then, I pretend to say 
(in defiance of the odium j^hiloiiophornm), that if this apparatus 
be exposed to various temperatures, the columns in all will not 
rise to precisely the same height as measured upon their respect^ 
ive tubes, 

does’ me too much honour in supposing that I am the first 
who ever used the fraction of the apparent dilatation of mercury 
for correcting the observed height of the barometer : it has long 
been known to all those moderately acquainted with the subject, 
that the expansion of the scale must be taken into account for 
all nice purposes. 

I trust that X. will not wait for ipy visit to the Gran^aii 
Hills to disclose his method of detecting “ the moat 
impurity existing in mercury by ins))ection of a siugle^^drop of 
that metal,” l)ut that he will be induced, for the good of science, 
to communicate so important a discovery to the Annaly. oj' Pki^ 
losophy.^' I remain. Gentlemen, faithfully yours, 

J. F. DANlELLfc, ,, 


Article VL 

Accoimt of a 7iew Mineral Substance. By M. Levy, MA. of the 
University of Paris. 

(To the Editors of the Annals oj Philosophy.) 

GENTLEMEN, 10, J824. 

You will, perhaps, be able to spare room in tlie next number 
of the Annals of Philosophy hr a short description of a new 
mineral substance, w hich I propose to imme Roselite, in honour 
of Mr. Gustavus Rose, of Berlin. 

The only specimen where I have observ'^ed it belj^igs to Mr. 
Turner’s collection. It occurs in small well-defined translucent 
crystals of a deep rose' colour, on arho^hous* greyish quartz* 

^ We concuv heartily in the wish expressed hy our friend Hid P. 
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The form of the crystals is represented by fig, 2, but the plane 
marked is wanting in most of them. There is a distinct and 
brilliant cleavage parallel to p, but I could not find any other. 
The hardness of the substance is about the same as that of car- 
bonate of lime. The faces are dull^ and, as it were, liollowed 
towards the middle : their determination has been deduced frour 
the parallelism of their intersections with the faces b\ All the 
other faces are sufficiently brilliant to obtain their incidences by 
means of the reflecting goniometer. From these incidences, as 

well as from the different characters of the faces a-, and the 
occurrence of the face g‘, without the edge of intersection of the 
faces a® being replaced, I was t nabled to infer that Che primitive 
form was not, as 1 had thought at first, an octohedronwith a square 
base, but might be supposed to be an octohedroii with a rect- 
angular base, or more simply a right rhombic prism. This last 
hypothesis I have adopted, and determined the dimensions of* 
the prism by assuming that the faces are the result of a decre- 
ment by one row on the edges of the base of the primitive. 

In this supposition the primitive form, fig. 1, is a right rhom- 
bic prism of 126^ 7', in which one side of the base is to the 
height nearly in the ratio of 13 to 29. The face is on account, 
of the parallelism already mentioned, the result of a decrement 

4 

by two rows on the angle a of the primitive, and the face on 
account of its incidence on p, the result of a decrement by four 
TOW'S in breadth and three in height on the angle c. 

The incidences I have taken as data are, 

p,b^ = 109° 40' -p,/' = 112° 30' i', / = 129° 

and I calculated the following, which very nearly agreed with 
•my observations. 

b', b' =--114° 24< b\ />■ = 79° 16' p, = 113°30'. 

• * , m, m = 125^ 7\ 

The specimen corned from Schneeberg, in Saxony, but muRt 
of extreme* scarcity, being the only one ever seen by Mr. 
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Heuland. Its great rcoemblance with the arseniate cobalt from 
the same locality had hitherto caused its being placed with it. 


Chemical Examination of Rosclite. By J. G. Children, FRS. 

In glass matrassy decrepitates and gives olF w^ater ; the fine 
de^ rose colour changes to black. 

With horaXj on the platina %vire^ and in the oxidating dame, 
the assay dissolves readily, and gives an intensely deep blue 
glass. In tlie reducing flame, the colour becomes lighter ; no 
appearance of reduced copper. 

With sat t (f phosphorus on the platina wire, the assay dissolves 
readily and completely, and gives results similar in both flames 
to those with borax. 

The assay dissolves w ith facility in muriatic acid, and, after 
, evaporation to dryness, the residuum is wholly soluble in water, 

A minute fragment digested in a solution of caustic potash, 
014 a slip of glass, evaporated to dryness, redissolved, and the 
alkali neutralized with nitiic acid, gave with nitrate of silver 
and ammonia, a brown red precipitate of arseniate of silver. 

Another minute fiagment gave with a drop of muriatic acid a 
fine blue solution; by dilution with water, the colour disappeared. 
A drop of the diluted solutioji gave an abundant precipitate with 
oxalate of ammonia. 

Another drop, evaporated to dryness on a polished steel 
blade, left no trace of copper. 

Another drop gave witli prussiate of potash a yellowdsh green 
tint, without any indication of copper. 

Another droj), treated with bicarbonate of ammonia and 
phosphate of soda, gave decided evidence of the presence of 
magnesia. 

These expevirneuts are sufficient to show, that the composition 
of Roselite ciuisists of arsenic acid, united to oxide of cobalt, 
lime and magnesia, elements which, according to Phillips 
(Mineralogy, p. ITS), constitute the Ficrojdiartnacolile o( 
meyer, who found tlu ir proportions to be : 


Lime 24*64 

Magnesia 3*21 

Arsenic acid 46*97 

Oxide of cobalt 0*99 

Water 23*97 


99*78 

Tl>e whole quantity of Tloselite that M. Levy couW afford me 
for my expe^rimciits, consisted of three or fsiur ^minute crystals, 
about the size of a small pin's head, so tha\any attempt to ascer- 
tain the relative quantities of the ingredients would have been 
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absurd. Judging, however, from the results obtained by tlwi 
blowpipe, and the appearance of the precipitates, the respective 
quajntities of magnesia in Roselite and ricropharmacolite, in 
proportion to those of the lime, must be nearly alike, but that of 
tfye oxide of cobalt much greater in the former than in the/atUr 
mineral. As the results obtained by M. Stromeyer do not .well 
accord witli any probable atomic })roportions, some error mayj^ 
perhaps, have crept in, in tlie course of his analysis, which 5eyen 
his acknowledged ability mdy have failed to detect. 


Article VII. 

On the rapid Descent of the llaronicter in Oct. 1824 . 

By M. F. Moyle, Esq. 

(To the Editors of the Annals of Philosophic 
GENTLEMEN, Ilclsion, Oct, 30, 1824^ 

Being struck with the rapid descent of the barometer in the 
early part of this month, and its accompaniment by a thunder 
storm, I take the liberty in sending you an extract from my 
meteorological journal on that occasion, and am, 

Gentlemen, your obedient servant, 

M. P. Moyle. 
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Oct. 9. 
9 a. ni. 

29 '6820 

55 

93 

NW 

Gentle 

Very fine 

3 p. m. 

29-7 127 

59 

82 

w 

llrisk 

Showery 

10 p. m. 

89*6664 

58 

96 

w 

Gentle 

Cloudy 

Oct. 10. 
8 a. m. 

29*2640 

56 

98 

SE 

Very brisk 

Rain 

2 p. m. 

28*1160 

59 

83 

N\r 

Ditto 1 

Fine 

5 p. ni. 

2H 9905 

66 

86 

S Ditto 

Cloudy 

8 p. m. 

2S-9007 

55 

91 

S .Ditto 

( lear 

10 p, ni. 

28*8150 

65 

90 

s 

Stormy 

Cloudy , 

midniglit 

28*7647 

55 


Stormy 

Heavy niiu, lightning, &:c. 

Oct. n. 
4 a. in. 

28*4089 

37 

92 

s^v 

Boisterous 

Thunder and lightning 

8 a. m. 

28*493 6 

37 

91 


Ditto 

Showery 

11 a: ni. 

28*6620 

57 

‘65 

s 

Fresh 

Slight showers 

3 p. m. 

28*7921 

j 48 , 

9 86 

E 

Ditto 

Showery 

10 p. ni. 

29*1166 

1 49 1 

93 

E 

Very fresli 

Showery 
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Article VI IL 

Observations on Naval Architecture. By G. Harvey, Esq: FRSE. 

(To the Editors pf the Annals of Philosophy,) ^ 
GENTLEMEN, Phjmouih, Nov. 6, 1024. 

IS the Annals of Philosophy for October, Col. Beaufoy, with 
his usual zeal for advancing the ivaval interests of his country, 
has favoured us with a paper on the experimental ships lately 
built according to the plans of Sir Robert Seppings, Professor 
Inman, and Capt. Hays; and has expressed a hope, that this 
attempt to increase the stock of our information respecting naval 
architecture, by facts drawn from accurate and unquestionable 
experiments, may be productive of all the benefits to this import- 
ant branch of knowledge which the most sanjjuine of its culti*^ 
vators may desire. In this hope 1 most cordially and heartily 
jqin; and so doubtless must every well-wisher of his country. 

In the same paper, the learned gentleman has also referred to 
the important subject of the resistance of Jiuidsy and to the 
advantages likely to result to naval architecture, by the institu- 
tion of a judicious course experiments ; and it is to this part 
of his communication that I wish more particularly to refer on 
the present occasion. 

The practical information we possess respecting «the resistance 
of fluids, is unfortunately very limited and confined; and consi- 
dering the immense importance of the subject, and the intimate 
connexion it bears to ship building, it is most singular, that 
during a period distinguished for uncommon experimental acti- 
vity, scarcely an effort should Iiave been made to place it on a 
level with those interesting departments of science to which it is 
so intimately allied, both from its interesting practical applica- 
tions, and the tine analytical investigations to which it is likely 
to give birth. 

Had the sul)ject been one which individnal industry and 
talent could have successf ully prosecuted, there can be no doubt 
but its couqilete solution would have been long ago achieved, 
or at least ?ioiue large and important steps made towards its 
completion. But iiuibrtunately, for the sake of science, and, I 
may add, unfortunately for the naval service of the country also, 
this is not the case. The problem is one, in the point of view • 
in which (>ol. B. is probably desirous of contemplating it, 
involving too many diftjculties for au individual to contend with, 
unless that individual possessed talents of ttje highest, order,, 
uninterrupted leisure, and the necessary command ^f money 
three elements, I believe, not often united 411 the same person ; 
and as the past has not afforded a Ibitunate* example of the 
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kind, we may almost fear the future will not be more pro- 
pitious. 

This great problem, with all its important applications, may, 
therefoile, always remain in its present imperfect condition, 
unless the necessary funds for its investigation be afforded by 
the coitntry ; and judicious and proper persons be selected for 
its investigation. It is not indeed too much for the man of 
science to expect, that some steps at least should be tftkeu 
towards its completion, whcA he reflects on the national benefits 
likely to result from it, by the new aspect it would give to naval 
architecture, and the important practical rules that would most 
probably be deduced, to improve the form and the sailing quali- 
ties of out ships of w ar. may hope indeed, from the liberal 
spirit which now animates our Public Boards, and from the 
various improvements which have been latterly introduced into 
our dock yards, that the diilicultic s which have hitherto impeded 
the,'!inarch of this iinjmrtant branch of knowledge, may be in 
soiiite'^degree surmounted ; and by a steady perseverance, that 
all the elements of the problem may be crowned w ith a perfect 
and satisfactory solution. 

In speaking of this important branch of knowledge, I would 
not be understood to overlook the splendid efforts which have 
been already made by mathematicians, to enlarge and extend 
its boundaries. On the contrary, I cannot too much admire the 
attempts of that noble race of men to increase our stock of 
information on the subject, in spite of the clouds and difficulties 
which surround it. Talents indeed of the most splendid order 
have been engaged on it ; the most beautiful and varied inven- 
tion has been displayed, and the richest treasures of analysis 
been unfolded, to elucidate the theories vvhicdi have been from 
time to time advanced. Mathematicians, however, have not 
failed from lack of talent, or want of ardour, to pursue the ques- 
tion in all its bearings, but for want ol* experimental data ou 
which to ground tlieir investigations. It cannot be concealed, 
that there are difficulties in the way of this problem, wdiich no 
calculus can reach, however refined itiay l>e its principles, or 
however ample and extended may be its powers, unless experi-^ 
merit previously furnishes its properly corrected elements. With 
these, the mathematician would be enabled to work wdth the 
same certainty and suepess as distinguish Ins efforts in so many 
other departments of physical science. Nor can it be till then 
that ship building can assume a diaracter suited to the genius 
and scientific intelligence of the age. No longer the sport of 
accid^t, and guided by rules, ii' rules they may be called, 
which navq no other authority and foundation than what an 
imperfect experience has afforded, we shall see it gradually 
aiipuming a new*aspect ; *and instead of liaviug to contemplate 
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the immense variety ol catcrital fortns, which our harbours 
and naval arsenals now present, we shall tind every ship pos- 
sessing a ligiire adapted precisely to her class, and io the pecu- 
liar purposes for which she was primarily intended.^ • 

respect to the proper mode of conducting such experi- 
ments, supposing the luvlortaking to bo sanctioned by the 
Admiralty, one ot the dock yards would of course be smected 
iioni* the lunnerous iacihlies wluc.li siu'li an establishment must 
afibrd. But no Id tie considerauoi* would he necessary in the 
selection of the proper persons to conduct the investigation, 
Praclical kjtowlcdge ahne would be lUbiijHcieut ; nor would the 
highest iheoretical shill be all /hat would be required. The two 
must be uuitedy — cojclialli/ and harmooicaisli/ united. Practice 
must not decline the assis/uuce of fheorj/, nor must iheonj disdain 
to be taught by the lesso}is of pracliic ; and ecery result must he 
deduced J roni a., /ride a/id as cj tended a basis, os the maturesl con- 
sideration map deem proper. 

It is indy of importance to improve to the utmost the sailing 
qJlalities of our navy, and tlie money that may be bestowed on 
it, cannot be more properly employed. At present few fixed or 
deterniineite principles exist on the subject; and various inte- 
resting problems [ireseiit themselves for investigatiou on its first 
consideration. The best figure of the bow, so as to unite every 
necessary and pro])cr quality ibr dividing the fluid in which it 
moves with the necessary capacity for stowage, has never been 
determined ; nor has the figure or position of the middle section 
been discovered ; and it is not too much to say, so far as the 
])ractical details of the subject arc concerned, that at the present 
momently// is darkness and uncertainty; and in darkness and 
uncertainty the subject must remain until such experiments are 
undertaken. Some experimental attempts liave indeed been 
made to elucidate tlie problem, and to give sometliiiig like a 
practical aspect to its investigation; but they have been either 
too limited or (-onfined, or too little attention has been bestowed 
on sonic of its most essential conditions. 

Amidst the goneral etiorts for improvement that are now tak- 
ing place, the nnprovement of the sailing qualities of our ships 
of war, and ,uf the vessels of our mercantile marine, is of para- 
mount importance. By tlie former, as Colonel Beaufoy has judi- 
ciously obseived, a colony may be conquered, or a .valuable 
settlement saved, by the celerity of the ships employed in the^ 
expedition ; and for the latter, it may, be added, swiftness of 

♦ I exempt from this cciiMire the efforts that liave b8en made by Sir Robert Seppings 
to improve naval aTchitecture ; since every one ct>nversant with the hubject must be ^ 
aware, • that the introduction of tlie diagonal trusses, the ijwproVed bc^ s, ana circular 
Bterns, mark the first dawn of scientific improvement in our dock yaiA. TLhe 0]|)]posi- 
tion, however, that the introduction of his plans e:^erienc|d, groves the truth oi the 
observation in the text ; and notliing but his coinmandiiJjg' talent and power enabled him 
MiccesKfiilly tosprnuuiiit it. 
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aaiiing, combined with the proper capacity for stowage, is Of no 
less importance. At no antecedent period did so many ships 
navigate the uncertain bosom of the deep. Every nation almost 
is airaii^g at a maritime character, and the sea is become one of 
the high toads of civilization. To the first maritime peo]jle on 
earth, the improvement of naval ar(;liitecture addresses itself 
with peculiar force, and with higher claims to attention, than 
any other. George Harveiv. 


Article IX. 

On the Temperature of Mines. By M. P. Moyle, Esq, 

(To the Editors of the Annah o f Philosophi/,) 

GENTLEMEN, IlcUfon, Oel. 30, 1824. 

Ik consequence of my having communicated to tlie Annals 
some experiments and remarks on the temperature of mines, 
involving the disputed subject as to the natural heat of the in- 
ternal strata of the earth, I conceive that your readers are 
entitled to whatever additional proofs I may be enabled to 
advance in support of my original opinion, although it forms 
the substance of a paper read before the Royal Geological 
Society of Cornwall at their last anniversary meeting. 

Perhaps the minds of most of your readers have been made 
up as to tlie probability of one or the other theory, de- 
duced from the experiments already detailed in tlie Annals, 
and which have been tried in this county within the last two or 
three years. I shall in the first instance endeavour to prove the 
dubiousness of the one conclusion in a tenfold degree over that 
of the other, for the high temperatures observed at the bottom 
of mines, must be, and indeed is, acknowledged on all sides, 
much influenced by local causes, not easily got rid of, or allowed 
for ; whereas, on the other hand, the low degrees of heat some^ 
times met with, seems to be beyond the pale of uncertainty ; and 
if we can adduce a solitary instance only of temperature not 
exceeding the annual mean of the climate, at a ♦considerable 
depth below the surface of the earth, and more particularly, 
beneath the level of the sea, I shall be apt to infer a difficulty 
ineurmountable by my opponents. 

. I would suggest that \n all endeavours to elucidate this sub* 
ject, our main object, in proving the correctness of either theory, 
should be in obtaining the coldest situations possible, instead of 
‘those possessing a high temperature, for the presence of work- 
men, thebdiing and blasting of rocks, the burning of candles, 

t Zp together with the^ lengthened column of the atmosphere, 
ust much inHuence the latter cause, while no operation with 
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v^hich we are acquainted, but that of evaporating, can by any pos- 
sible chance oontrou! the first. Hence if a low temperature is met 
with, it, would seem to be a more true criterion of the actual 
state of the earth generally than we could possibly infjpr from 
occasional instances of high temperature, because, were the 
internal strata ol the eartlj augmented in temperature according 
to the descent, the .emanation of whose caloric is said* to be 
sensible in our mines, a low degree of heat could in no one 
instance occur. The act of boring Jioles in the solid rock at the 
bottom of the mine, or in any other situation, to observe the 
temperature, must be fallacious ; unless the hole is bored to a 
considerable deptli, and in the course of the lode, so that a body 
of water shall issue in a full and powerful stream through it. The 
heated air of the spot must penetrate, and the sides and bottom 
of the hole soon acquire the same temperature as the external 
walls of the gallery itself. This circumstance 1 have so often 
• proved, that 1 have always omitted the results as being deceit- 
ful. The only way in which this experiment can succeed, so as 
to supply a true data, appears to he in the manner just stated, 
with the proviso that the end of au extensive gallery, or some 
other situation, is chosen the most remote from any working 
part, and far beyond the perpendicular from the galleries which 
lie above it us *at A. j5 the perpendicular shall, c c c c are 
various galleries. 




11 

][ 
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Now if a hole is bored horizontally at A, on the course of the 
lode, and so as to allow a full stream of water to pass through it, 
it will be less liable to be influenced by the percolation of the 
water from the galleries above it ; whereas should it be done in 
any part at and there shouhl exist a solid barrier of earth 
from that place to the gallery above it, the w^ater which 
lodges at the bottom of the superincumbent gallery generdly 
• finds its way perpendicularly to 1), and consequently must bring ^ 
with it a medium temperature of what it possessed before, and * 
that of the stratum of earth through which it has passed, while 
tile yvater at A most probably will be free from all these objeo- 

tions. • • 3 j •/ 

Bearing in mind these circumstances, I shall proofed to detail 
a few ejpfriments which I perfocmefl iq tbte c^Jurse ofi^the last 
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summer, and to which I referred in my last communication** 
1 there stated the temperature of Oatfield engine shaft 182 
fathoms from the surface, to have been whilst at work 77% and 
in a fe^ months after t)\at period, when this part had ceased 
workings and all below was full with water, to be only 66^ and 
the water at 12 fathoms in depth 6*7% This mine has now been 
relinquishe#^lOT many montlis, and on sinking a registering 
thermometeD'Vpv)(i|)erly secured, as in my former experin^ents, 
to precisely me akhie depth, the temperature was found to be 
only 54°, and this degree of heat was uniform throughout the 
water. Thus addjmg to the number before given of the confor- 
mity of temperature throughout reUnquished mines, and evinc- 
ing upon tlie grounds before statedf tWt did the earth in reality 
possess a natural and a greater heat, the temperature of 54° could 
not exist, 

I also stated the temperature of the water in the then relin- 
quished mines of Heiiand and Huel Alfred, the former 54% and^ 
me latter 56°. The reworking of these mines has since taken place, 
and the following are the experiments made on the occasion. 
The water in Herland engine shaft, being drained 20 fathoms 
below the adit, making 52 fathoms from the surface, was found 
to be 68% while at 8 or 10 fathoms below the surface of the 
water, it was still 64°/ The mud in a gallery at this level was 
also 54% wdiile the as in the shaft, 58°. Experiments 

of this nature were tried as opportunities occurred in the drain- 
ing of this mine. Few of the galleries could immediately be 
penetrated to any considerable distance on being fir^t exposed, 
m consequence of being choked from various causes ; but in no 
one instance w^as the mud found to exceed 56° of temperature, 
w'here immediate .access could be had, and previously to the 
approach of woi4cinen; while the air of the galleries generally 
approached to within 1° of that in the engine shaft. The surface 
of the water in the shaft gradually increased in temperature as 
it de^Jcended, so that after having drained JOO fathoms of water, 
it was found to be 66% while at 10 fathoms in depth it still 
retained its former standard of 54°, Experiments of precisely a 
similar description were carried on at Huel Alfred from its 
recommencement. They had in September last , accomplished 
the draining of more than 100 fathoms in depth, and no oppor- 
tunity was lost in proving, by every possible method, the accu- 
racy of the experiments, because they appeared to differ in some , 
respects from those of Herland. 

Huel Alfred was formerly found to be at all depths 56°, tw^o 
degrees above the wateV iir the old engine shaft at Herland, but 
on an equality with another. 

Annah^ nol. pv34^ N. $• 


f Ibid. 
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Most of the levels^ &c, were tried in a similar manner to what 
has iust been stated, and the mud was always found to be 66^^, 
so also was the water 8 or 10 fathoms below its surface.. The 
surface of the water in this mine as well as the air never exceeded 
69"* throughout its descent, being only an increase of 3%, although 
Hhe water was originally 2° warmer than that of while 

Herland increased 10° in draining to the sa^ dq)th. The 
reason^ for this appears to arise froiji the ra{4iiil^ 'with which 
Huel Alfred engines raised the water in comparison with that 
of the other. Huel Alfred doing more in iMie; month than 
Herland did in five or six, consequently the surftee of the water 
in the shaft had less time to be exposed to the operation of local 
causes. 

I caused two holes to be bored in the lode at Huel Trumpet 
tin mine ; one in the end of the 80 fatfipms level, and the other 
iij the 94 from the surface. They were each two feet in depth, 
and so situated that the water should flow through them. These 
spot§ were selected because they yielded the greatest quantity 
of w ater, and because they extended to the greatest distance, 
and consequently most free of all the levels from the draining of 
the water from the superincumbent ones. The 80 extended 
many fathoms beyond the deeper one, and its water in a 

very powerful stream through the hole* The- temperature of this 
water at the bottom of the hole was only 52°, that at the 94 
under similar circumstances, was 66°. A short intermediate gal- 
lery w^as ill full work, and no doubt influenced the temperature 
of the water in the one below^ as all the water of this gallery was 
found to enter the ground, and doubtless filtered to the one 
beneath. 

If further proof was required as to the similitude of tempera- 
ture soon acquired by water, it may be found in Cap t. Parry’s 
late voyage to the north, where he tried the temperature of the 
sea at various and considerable depths. In lat. 5y’26 he sunk a 
registering thermometer to the depth of 2100 feet, and the tem- 
perature was found to be 50^°, precisely similar to what it indi- 
cated at and near the surface, while the air was 53°. 

Having now adduced so many instances of temperature at and 
near the annual* mean of tliis climate, and that at considerable 
depths even below the sea level, I leave it to be confuted, or 
to have a clear demonstration why those low degrees of heat 
sKould exist. 

1 am, Gentlemen, voiir obedient servant, 

. • M. P. Moylk, ^ 


^ew Series, voL. viil. 
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Article X. 

On Fluoric Acid, and its most remarkable Combinations. 

By Jac. Berzelius. 

• • i 

{Coiillniird frmn p. 343.) 

II. Compounds of Fluoric ^Acid with Acids or Eleclron^'gative 

Od'ides, 

The fluoric acid is distinguislied from every other by its pro- 
pensity to combine with the weaker acids in such a manner that 
the latter act as bases ; and these compounds again unite with 
the fluates of the electro-positive oxides, and form with them 
double salts. These peculiar salts of fluoric acid and <he electro- 
negative oxides are farther characterised by this circumstance, 
that, when in a similar degree of saturation^ they are partially'^ 
decomposed by water ; an acid solution being formed, while the 
negative oxide piecipitales in an insoluble state, either unooin- 
bined, or in union with a smaller quantity of fluoric acid. During 
these decompositions, a ])ortion of water combines with the 
acid, and there is obtained in fact a double salt, in wliich water 
acts the part of a base; this water again may he displaced by 
any of the more energetic bases, and a new double salt is 
formed, in which both of the bases are metallic oxides. In all 
cases where, after the decomposition of a neutral fluate by water, 
an acid fluate remains in solution, we may remark in the latter 
a strong tendency to form a double salt, by the substitution of a 
different basis lor the water. Perhaps a similar proj)erty may 
be possessed by tlie neutral salts of other acids, which are in a 
similar manner decomposed by water: it is not the case, how- 
ever, with the salts of antimony and bismuth, from which water 
produces an almost coin])lete ))reci])itation of the oxides. We 
have long been aware that ilnoric acid in union with silica forms 
a distinct class of salts with the alkalies, such as potash and 
barytes ; but the nature of tlu'se ccmipounds has been hitherto 
misunderstood. In what follows, 1 shall demonstrate, that 
although cliaracterised by peculiar properties, they are funda- 
mentally analogous w ith the fluates of the saline bases. 

A. Fluate of Silica^ or Silicafed. Fluoric Acid, and its Comljiua^ 
tious with the Saline Fuses. 

The circumstance that silica and fluoric acid have been found 
existing together in ‘certain rombinations, has caused them to be 
regarded as constituting, while in that sTtuation, a double acid, 
capable^f uniting with bases, and forming with them a class of 
compounds to y*hich I applied the provisional name of fluosili- 
cates. In re*ality, however, this compound must be regarded as 
a fluate qf silica, for unless it undergo a previous decomposition, 
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in which a portion of the silica is separated and replaced by 
some other basis, which may be either an alkali, an earth, a 
metallic oxide, or even water, it is incapable. of enterigg into 
combination with any other substance except a neutral Huate. 

I havft kept the gas in contact for many days with the pulverised 
carbonates of potash and tfoda, without the slightest absorption 
ensuing ; and a similar result was obtained with lime and with 
the btcarbonates of potash, although 1 expected that the water 
of crystallization of this salt might have facilitated the combina- 
tion. On the contrary, the pulverised fluates of the alkalies, 
earths, and metallic oxides, even when anhydrous, instantly 
absorb the gas, and become saturated with it at the end of a few 
hours. Consequently the lluoric acid and silica, when asso- 
ciatecLin the proportions which constitute the gas, have no ten- 
dency to combine w ith an additional quantity of base ; and the 
class of salts styled lluosilicates, instead of being combinations 
of a fluate with a silicate, are combinations of fluate of silica 
wiUi the fluates of dillerent bases. 

Quant itativeC opposition (^'Fluate of Silica. — The silica preci- 
pitated by water from tliis compound is so voluminous, and is 
moreover so decidedly soluble in waiter, that it is impossible to 
conduct an analysis by tliib process with any degree of precision. 
The most advantageous luethud appeared to be to precipitate 
the fluoric acid and silica by soda, in the state of the difficultly 
soluble salt, and afterwards to separate by double decomposition 
the silica which reiiiuius dissolved in the liquid ; but this pre- 
supposes a knowledge of the double salt, which would ob\ iously 
render a separate analysis of the gas superfluous. After ascer- 
taining tliis necessary preliminary, 1 proceeded to tlie analysis 
in the following maiiiicr : A quantity of water was impregnated 
wdth the gas, until it became converted into a thick (‘.oagulum. 
J3uring the process, the liquid w^as iiiceosiiutly agitated, and 
care was taken to prevent it from ever coming in contact with 
the conducting tube. The mixture w’as now thrown upon a 
filter, and the silica was waslied until the Altered liquid ceased 
to redden litmus paper. Ignited, it weighed 1*2(J3 gTauime. 
No trace of fluoric acid is expelled during the ignition. 1 con- 
sider it necessary to mention this circumstance, because Gay- 
Tussac and Thenard’s experiments might lead to tlic siqiposi- 
tion, that the silica separated by water from the gas is in combi- 
ifation with a smaller proporti<')ii of fluoric acid. The Altered 
acid liquid was mixed with carbonate ofstida as long as it eller- 
vesced, and the double salt which pi;ccif>itatcd was collected 
upon a balanced Alter, washed, and diied in a balanced platinum 
crucible. It weighed 8-9U grammes, and* is equij^alcnt to 
3-063 grammes of fluoric acid, and to 2-994 grammes of silica, 
provided we make the calculation from former number for 
the atomic w eight of that substance, which, however, is a little 
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too high* The remaining liquid^ together with the last washings 
of the silica, was supersaturated with carbonate of soda, mixed 
with a solution qf carbonate of zinc in ammonia, and evaporated 
nearly to dryness. The silica by being thus combined with 
oxide of zinc, was not only rendered insoluble, but was rerJuced 
to so* condensed a state that it cou’id be easily washed. The ‘ 
silicate of zinc, after having been kept in contact for some time 
with hot w ater, was transferred u])on a filter, and washed. It 
was then dissolved in nitric acid, the solution was evaporated 
to dryness, and the residue was digested in acidulated water. 
The silica, which now remained undissolved, weighed, after 
ignition, 1*297 gramme. The alkaline liquid filtered from the 
silicate of zinc consisted of a mixture of carbonate and fluate of 
soda. It was saturated nearly but not completely with* acetic 
acid, and evaporated to dryness. The object of not rendering it 
fully neutral was to avoid the possible dissipation of fluoric acid 
during the evaporation. The dry mass was treated with a mix- 
ture of alcohol and acetic acid, in order to extract the slight 
residue of carbonate of soda, and the fiuate of soda obtained by 
this means in a state of parity, was ignited. It w^eighed 2*912 
grammes, equivalent to 0*7S7 gramme of fluoric acid. Conse- 
quently the whole fluoric acid amounted to 3*053 + 0*787 = 
3*84 grammes, which had been combined with 5*554 grammes 
of silica ; that is, in the fluate of silica, 100 parts of fluoric acid 
are combined with 144*0 parts of silica. This number, as will 
be subsequently showm, is not strictly accurate, yet it is a sufli- 
cient approximation to demonstrate that in this compound, tlic 
atomic weight of the fluoric acid has to the atomic w eight of the 
silica the same relation which it has to that of the base in all 
neutral fluates. 

One of the objects of this analysis was to ascertain the pro- 
portion of silica w hich is separated from tlie gas by the action 
of water; but the considerable quantity of this earth which is 
dissolved by the water employed in washing it prevented rn(‘ 
from placing any confidence in iny direct experimental results. 

I had recourse, therefore, to the liquid which separates sponta- 
neously from a saturated aqueous solution of the gas, as it wuis 
obvious that from a comparison of its composition wnth that of 
the gas, it would be easy to infer the amount of silica which is 
deposited. If this liquid be accurately saturated with carbonate 
of potash, nearly the whole of the acid and silica are precipitated 
in the state of the insoluble double fluate of silicate and potash, 
and the remaining fi&id,;i\'hen evaporated to dryness, is found to 
contain only a mere trace of the same compound. A still more 
complet€^.precipitation is obtained when the liquid is mixed with 
an excess of muriate of barytes : here the whole of the acid and 
silica are precipitated in the state of the double fluate of silica 
and baryt^js^ aud the supernatant fluid contains nothing except 
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uncoinbined muriatic acid and muriate of barytes. If the same 
experiments be made with the dilute acid which is washed from 
the silica^ a similar precipitation of the double salts is obtained^ 
but the remaining liquid uniformly gelatinizes wlien concentrated, 
in consequence of the presence of the dissolved silica. Conse-^ 
<|uently the gas is converted by the action of water into a hquid 
acid, in which the fluoric acid and silica exist in the same rela» 
live firoportions «vj in the insoluble double salts of fluoric acid 
and silica with potash or barytes. This proportion, as will be 
subsequently demonstrated, ‘is such, that one-third of the silica 
is separated and replaced by v/ater. It is obvious, therefore, 
that this acid can be obtained pure only when concentrated, and 
that in proportion as the filtered acid liquid becomes diluted, the 
greate^ will be the excess of silica which it will hold in solution. 

1 cdTisider these experiments to have demonstrated ; 1st, That 
in the gaseous si heated fluoric acidy the acid and silica contain 
njual quantities oj^' ox q gen, that is, 3 atoms of acid are combined 
%vith 2 atoms of silica ; and 'Idh/, That in the formation of the 
liqJdd acid, oue-lliird of the fluoric acid loses its silica, and com-- 
bines until water; that is, it is composed, of 3 atoms of hi/drous 
Jlnork acid and 2 atoms of flaafe of silica."^" 

Water absorbs this gas at fust with g'reat avidity, but the pro- 
cess becomes more and more te dious, in proj)ortion as the mobi- 
lity of the liquid is lessened by the deposition of silica. On 
exposing to the gas a very small quantity of water, 0*1 835 grm. 
ill a small balanced glass vessel ()\er mercury, I found that 
about 48 hours elapsed before ubsorjiti on had completely ceased- 
It had now entirely lost its fluidity, and smoked slightly when 
exposed to the air. Tlie increase of weight was 0*258 gramme; 
consequently 100 parts of water are capable of absorbing 140*6 
parts of the acid gas, or, by abstracting the 27'65 parts of silica 
which are deposited at tlie instant of the absorption, 112-95 parts 
of the liquid acid. 1 have made many attempts, but unsuccess- 
fully, to obtain the acid in its highest degree of concentration, 

* That the latter part of each of these enunciations may be understood, it may be 
necessary to state that llcrzclius considers iiuoric acid to be composed of 1 atom of 6uo- 
ricum (70-34) + 2 atoms of o\ytJ;en (eOO) — e70-34 ; and silica, of 1 atom ofsilicium 
C^77) 3 atoms of oxygen (300) — 377. The compound of fluoric acid and silica 

which he styles thc /IrwU., is that in wliich the acid and base contain equal quantities of 
oxygen, or in which 3 atoms of acid arc combined with 2 atoms of silica. A much less 
complicated view of the constitution of these two compounds may be taken by consider- 
ing, with Dr. Thomson, the atomic weight of fluoric acid to be represented by one-half, 
and that of silica by one-third, of the numbers adopted by^ Berzelius. On this supposi- 
tion, the gas would be composed of I atom of fluoric acid ^ 1 atom of silica ; and the 
liquid acid, of ^ atoms of this simple fluate + 1 atom lof hydrous fluoric acid. The for- 

mulaj by which Berzelius represents (|ie composition of these toro compoiy^ds are S* F* 

and 3 F Aq* + 2 S* F^. The formula by which they ^uld hi represented in confor- 

. • • t . 

mity with the numberi} of Dr. Thomson, arc SF, and 2 S F + F A^. 
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that IS, containing no water, except the quantity which acts the 
part of a base. Thus I have distilled the silicated fliiate of 
barytes with concentrated sulphuric acid, but there was disen- 
gaged ht the commencement of the process a large quantity of 
the gaseous fluate of silica, which gelatinized in water^ and 
towards the conclusion, there passed over an acid liquid, which 
consisted in a great measure of concentrnted fluoric acid. Even 
the silicated fluates, such as those of copper or nickel, which 
contain mucli water of cry^ttilli/atinn, atiorded similar results. 
The dilute acid may be concentrated by evaporation, but after it 
attains a certain degree of strength, it begins to evaporate in an 
equal proportion with the water : it may also be concentrated 
over sulphuric acid in vacuo, but long before it acquires the 
above-mentioned slrengtli, it evaporates along with the water, 
and corrodes the receiver. The best method of obtaining this 
acid ill a state of concentration is to add finely pulverised silica 
ill small quantities at a time to fluoric acid, diluted with twice 
or thrice ils weiglit of water, and artificially cooled. It dissolves 
the silica readily until it attains the composition of the liq'uid 
acid ; what it takes up beyond this point is immediately after- 
Wiin's dissipated in the form of gas. 

When the double silicated fluates which contain water of 
crystallization are exposed in a glass vessel in so high a temper- 
ature that the fluate of silica begins to be expelled, there is 
obtained a while sublimate which might be readily mistaken for 
an ammoniacal salt, but which, when examined by a micro- 
scojie, is found to consist of transparent drops. This liquid may 
be distilled unaltered from one part to another so long as the 
vessel is filled with the gaseous fluate of silica, but it deposits 
silica as soon as the gzs is replaced by atmospheric air. It 
requires a pretty high lernperature for volatilization. 

There is a particular degree of concentration which the liquid 
acid uniformly acquires wlieii exposed for vsonie time to the air ; 
when weaker than this, the excess of water evaporates; when 
stronger, it' very raj3i(lly absorbs moisture from the atmosphere. 
In a temperature of about 104"^, it slowlv evaporates without 
leaving any residue, and towards the concrusion of the evapora- 
tion, It deeply corrodes any glass vessel in which it may have 
been kept. 

The gaseous fluate of silica is rapidly absorbed by alcohol 
without decomposition, but as soon as the liquid becomes nearly 
saturated, it stifleiis to a clear transparent jelly. The alcohol 
when saturated conUiins more than half its weight of the gas, 
and has an odour of ether, l^etroleum also absorbs the gas 
unaltere<^, but only in small quantity. 

The liquid silicated fluoric acid combines with all the bases, 
and forms with tliexl peculiar salts. I have subjected to a regu- 
lar, analysis the double salts of potash, soda, b.arytes, and lime, 
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and found the constituents in them all to be combined in similar 
proportions. I believe, therefore, we may conclude, that all the 
double salts obtained by saturating bases with this acid possess an 
analogous constitution. 1 shall here state the details ^f these 
analyses. The analyses of the salts of soda and barytes are the 
most easily executed, and alibrd the most decisive results. 

iSiUcated Fluale of Soda * — a* 100 parts, decomposed by sul- 
phuric acid, gave 74’85 parts of sulphate of soda = 32*844 parts 
of soda. Tlie sulphate of soda dissolved in water without leav- 
ing any residue, and was exactly neutral. /;. 100 parts dissolved 
in boiling water were slightly supersaturated with carbonate of 
soda, and the liquid was mixed with an excess of a solution of 
carbonate of zinc in ammonia. The whole w'as now evaporated 
until the ammonia w as expelled, and the silica was separated in 
the thanner which has been already described. It weighed, 
after being ignited, 31’(). c. The filtered alkaline liquid was 

, evaporated nearly to dryness ; the excess of carbonate of soda 
was saturated with acetic, acid, and the acetate of soda was 
separated by alcohol. The fluate of soda, isolated by this 
means, w eighed, after ignition, 134 parts. As 32*844 of soda is 
equivalent to 44'2 of neutral Huate of soda, and as 41*2 x 3 = 
132’ti, it follows diat in the double ^^alt the soda is associated 
wdth thrice as much fluoric acid as is requisite for its neutraliza- 
tion. It IS impossible by thi.s analytical process to separate the 
silica completely: hence tlie (juantity indicated by the experi- 
mental result is always rather less than tlie truth, while, on the 
contrary, that of the Iluate of soda is slightly in excess. 

Silicaledjiunic oj'han/fes^ when ignited in a glass retort, gives 
a trace of the su])limate already mentioned, which consists of 
water supersaturated vvitli the acid gas. Tlie expelled gas does 
not coiTode glass, and therefore contains no disengaged fluoric 
acid. a. lOU parts of the salt, in two successive experiments, 
left, after ignition, (i2*25, and b2*2u parts of fluate of barytes. 
Consequentiy the fluate of silica which had been expelled, 
amounted to from 37' 74 to ;^7*7r) parts. 0, 100 parts, decom- 
posed by sulphuric acid, gave 82*033 parts of ignited sulphate 
of barytes. 

Sihcaied Finale of Fol ash . — 100 parts w ere converted by sul- 
phuric acid into 78*86 paits of sulphate of potash = 42*034 
potash. 

. Silicaied Finale of Lime. — 100 parts gave with sulphuric acid 
03*09 parts of sulphate of lime; and by strong ignition, 30*2 
parts of fluate of lime. Both tliese quaniities represent 20*4 
parts of fluate of lime. 100 parts vfeie* mcorporatod with 600 
parts of oxide of lead, coveied with an ecjual .quantity of the 
oxide, and exposed to a low red lieat. The mi xtur»^ fused, and 
gave off* 16*26 parts of water. Conse(pien% this salt contains 
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a quantity of water of crystallization, whose oxygen is double 
that the lime. 

In other respects, the composition of all these salts is strictly 
analogous. 

The composition of these double salts affords a simple e:^pla- 
nation of a phenomenon which at first jippears very paradoxical. 
If a solution of superfluate of potash or soda be digested with as 
much silica, as is sufEcientto saturate the excess of acid, itl^aes 
altogether its acid reaction, dund becomes alkaline. This reac- 
tion, however, is not occasioned directly by the silica. The 
excess of acid in the salt is exactly sufficient to form a silicated 
fluate of potash or soda with one-half of the neutral fluate : in 
proportion, therefore, as this excess combines with silica, the 
double salt precipitates, while the other half of the neutral fluate, 
which remains in solution, exhibits its characteristic alkaline 
reaction. Zeise had already shown, that a similar change is 
produced upon the acid fluaies by boracic acid. 

The double fluates of silica with the other bases have all an 
acid bitter taste, which in most instances cannot be distiil- 
guished from that of cream of tartar. They all redden litmus 
paper, and the greater number of them are soluble in water. The 
only difficultly soluble salts which I found, were those of potash, 
soda, lithia, barytes, lime, and yttria. Many contain water of 
crystallization, and a few of them fatiscerate.* In a high tem- 
perature they all undergo decomposition, gaseous fluate of silica 
being expelled, while a neutral fluate of the stronger base 
remains. If the salts contain water of crystallization, it passes 
off along with the fluate of‘ silica, and there is obtained a con- 
centrated liquid, silicated fluoric acid, which deposits silica 
when it comes in contact with water. The quantity of water of 
crystallization may be deterniined by heating the salts along 
with oxide of lead, in which experiment there is formed an 
actual fluosilicate of the oxide. This compound is so remarka- 
bly fusible, that it becomes liquid in a temperature below a 
visible red heat, particularly when the ingredients are propor- 
tioned wdth some exactness. 

The aqueous solutions of these double salts are all of them 
docom])Osed by alkalies. The alkaline salts are decomposed in 
such a manner, that the silica is precipitated, while the acid 
with which it had been combined remains in solution, in the 
state of a neutral fluate. From the earthy salts the earth is , 
precipitated in the state of fluate, mixed or combined with the 

4 , 

* This tenri is applied by Berzelius to certain compounds containing water of crystal- 
lization, which lose a determinate quantity of it, but not the whole, when exposed to a 
temperature confiderably uhVlcr 21^^. Thus citric acid, sulphate of ammonia, oxalate 
of ammonia fatiscerate, when exposed to a low heat, losing by this treatment exactly 
me-halfof thrir combined wa^er. * 
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silica, whose acid remains in solution. From the salts of the 
earths proper, and of the metallic oxides, the base is precipi- 
tated in the state of a bisilicate, while the whole of the fluoric 
acid remains dissolved, in combination wdth*the alkaU. Even 
wh||n the metallic oxides are soluble in ammonia, a determinate 
portion of them is cairiefl down by the silica. When the solu- 
tions of certain of these salts are mixed with a less quantity of 
acid than is requisite to produce complete decomposition, pecu- 
liar subsalts are precipitated, but •! am uncertain whether these 
are mixtures of silica with a subfluate, or actual fluosilicates, in 
which the same base is shared between two acids. 

In most cases I prepared these salts by digesting the liquid 
acid over the carbonate or hydrate of the base, until it was 
nearly saturated : the solution was then concentrated to a cer- 
taiff^joint in a flat platinum capsule, and allowed to crystallize 
of its own accord in a temperature between 64° and 68°. When 
the gelatinous silica on the filter has been pretty thoro»-ghly 
washed, so large a portion of it is dissolved, that the solution of 
the salts prepared from the liquid acid not unfreqiiently gelati- 
nizes during concentration. This excess of silica may be redis- 
solved by the addition of a few drops of pure fluoric acid, and 
the compound t hus formed is volatilized by the subsequent eva- 
poration in the form of gas. Fluoric acid does not decompose 
these double salts, and when the mixture is evaporated to dry- 
ness, the whole excess of acid flies ofl‘, and leaves the salts 
unaltered. 

Sulphuric acid instantly acts upon these double salts, and 
disengages gaseous fluate of silica : the decomposition is ren- 
dered complete by the application of beat, and there is expelled 
at the same time a quantity of liquid acid, which rapidly attracts 
moisture from the atmosphere. The salts of lime and barytes 
are not deconmosed by sulphuric acid, except in temperatures 
above 212°. Nitric and muriatic acids decompose these double 
salts only partially. On the contrary, the liquid silicated fluoric 
acid, in the humid way, completely deprives these acids of the 
bases with which it forms difficultly soluble con pounds ; iu other 
cases the decompositions which it also produces are only partial. 

iTo be continued,) 
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Article XI. 

Additions to a Paper in the last 'Number of the Annals oj Phi- 
losophy, By William Henry Fitton, MD. FRS. MGS, Sctj. 

♦ (To the Editors of the Annals^f Philosophy,) 

GENTLEMEN, Wfft Novemher, 1824. 

I SHALL be much obliged* by your inserting the following 
paragraphs connected with my paper in the Annals of Philoso- 
phy for the present month, if possible, in the ensuing number of 
your journal, that they may be placed in the same volume with 
the paper to which they refer. 

I remain, Gentlemen, your obedient humble servant, 

WlLI .lAM Hrnuy Fitton. 

I had stated in a memoir read at the Geological Society during 
the last Session,* before 1 had examined the Isle of Wight, that 
I w^as indebted to Mr. Lycll, one of the Secretaries of that body, 
for complete evidence of the identity of the greenish beds below^ 
the chalk between Bcachy Head and Sea- 1 louses, in Sussex, 
with what I have denominated Firestone, at Culver in the Isle 
of Wight ; and in your last number (p. 381), 1 have men- 
tioned my obligation to the same gentleman for a wsection of 
the beds below the chalk at Shiere, near Guildford, in Surrey. 
I was not then aware, nor \vas 1 (ill Mr. 1 yell’s return to London 
during the last week, fully informed upon this subject, that his 
observations in the Isle of Wight were more extensive than 
I at first supposed ; since he had not only found at Sandown 
Bay the calcareous nodules inclosing univalves, which I have 
mentioned (p. 374), but had deduced from his observations the 
same inferences respecting the veal order of the strata below the 
chalk, and their correspondence in the Isle of Wight with those 
of Kent and Sussex, as 1 have been led to, by considering the 
features of the ‘surface, and by subsequent examination of the 
strata. Mr. ly ell’s observations were communicated by letter to 
Mr. Mantel), of Lewes, so far back as in July 1822 ; and during 
a tour in the Isle of Wight in the spring of 1823, wjth the Hon. 
H. G. Bennett and Prof. Buckland, Mr. Lycll pointed out upon 
the spot to those gentlemen the facts on which his views w'ere 
^founded: which, as they accord with most of the essential 
points, that 1 have mentioned, would no doubt, if followed up, 
have led to the same rej^ults. — Had 1 been informed, as I am 
at present, of these circumsfances, I should unquestionably have 
‘mentioned them in my paper; and I now think it is due, both 

♦ ]9tl^ Juile, 182^, — Sec p. 67 of the present volume. 
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to Mr, Ly ell and to myself, to acknowledge unequivocally the 
priority of his observations and deductions. 

I take this opportunity also of correcting an oipission of 
ii^ortance, and some errata in that part of the table at the end 
oiniy paper, which reters to Prof, Sedgwick’s valuable memoir 
in the Annals of' Plii/osi)p/ii/ for May, 1822.^ The fiTst three 
divisions ol the column under Mr. Sedgwick’s name should 
stand thus : — 

Brdg as they rrisf hi the Tsie of Jf 

1. Chalk, witli flints, 

without flints, 
grey (marly), 
bluish. 

2. Greenish sand and sand- 
stone, with chert. 


3. (lay of the undei cliff. 
{Ganli.) 


I have intimated In the concluding paragraph of my paper 
(p. 383), the probability that the order of the strata now recog- 
nised in the Isle of Wight would serve to clear up the obscurity, 
in whicli some other districts, consisting of tht beds below the 
chalk, have been hitherto involved ; and it is obvious, that as the 
firestone has been frequently confounded with the lower beds, 
and the Hastings saiuls witli the upper ferruginous portion of 
the greensand, — and the gault with the weald clay, it will be ne- 
cessary again to examine the strata to which any of these 
names have been applied, for the purpose of deciding upon 
their true relations. — It seems to be. highly probable, from Mr. 
Smith’s geological maps of Berkshire, (Jxfordshire, Bucking- 
hamshire, and Bedfordshire, thut a part at least of what has 

* Mr. Sedgwick has Iiiniselfbeen so obliging as to pftint out thq^ inaccuracies in the 
Table, which were, in part, occasioned by an oversightof the person who transcribed die 
paper for the press. The order of the beds in t*)c ^dcinity m Cambridge, corresponds 
precisely with that of the Isle of ight and of Sussex. 


I Chalk. 

Indurated chalk marl.’’ 


la the' Isle of Wight, green- 
sand.” 

Ill (Janibridgcshire, a very 
thin bod of tenacious blue 
clay, which is mixed with 
gieeusand, and cotitaiilS a 
great many fossils.” 

Ill the Islo of Wight, consi- 
dered as the same with the 
weald-cla^y No. 5. 

In C/arnbridgcshire, tena- 
cious blue clay. (Gault. 
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been denominated iron sand” in those counties, and regarded 
as the^ equivalent of the Hastings-beds, belongs in reality to the 
^reenmnd of the Isle of Wight : since the outcrop of the chalk 
is oiUtmqpd without interruption through the tract just men- 
tioned, with firestone in several places immediately below; and 
a bed of clay is also represented as being continuous and pa- 
rallel to 'the chalk throughout, — with 'the sands containing 
carstone,” likewise in <',ontinuity, immediately beneath it 
just as in the counties of Surre^^, Kent, and Sussex.* 

It deserves inquiry, therefore, whether that part of the range 
of sands passing through Oxfordshire, which shoots beyond the 
general line to Shotover Hill, may not also belong to the green- 
sand ; — the Tetswortli-elay in the same county, which has 
generally been considered as the equivalent of the weald-clay, 
being expressly identified by Mr. Smith with the gault of 
bridgeshire. — In Buckinghamshire, the sand below the gault is 
continued towards the north-east, from Thame to Woburn, but 
the true nature of the portions which are most remote from 
the gault seems more doubtful ; and some of these may possibly 
be referable to the Hastings sands. — In Bedfordshire, the 
sands adjoining the gault would seem to belong to the Shanklin- 
beds ; but the place of some detached portions of clay, in the 
midst of the sands of this county, corresponds with that of the 
weald-clay, and would consequently lead to the expectation of 
the true Hastings strata on the north-western verge of this 
sandy district. — In Norfolk, the tract of sand wliich extends 
with an irregular outline from near Downham to the sea at 
Hunstanton, ranging nearly parallel to the chalk, and bearing 
upon it several detached portions of blue clay with the cha- 
racteristic belemnite of the gault (see Smith’s map), seems to 
be referable to the Shankhn sands. — In Lincolnshire from Spilsby 
to near Barton, a similar remark may be applied. — And in the 
south-east of Yorkshire, the long range of the chalk from the 
north bank of the Humber to the shore on the south of Filey 
Bay, is succeeded by sands, and these again by clay, the true 
relations of which are still to be ascertained. 

An examination of the Ordnance Surveys, and of the geolo- 
gical maps of the south-eastern counties, Wiltshire, Dorsetshire, 
and Devon, in which the structure of the surface is more com- 


^ I have had occasion to remark, that the local division of the beds in Mr. Smitirs” 
county maps, is generally correct, in that part of the series which is at present under 
consideratiqn.-^But unfortunately his names and colours are not always applied witli 
consistency ; and his erroneous identification of the green-sand of Kent with tlie Port- 
land sands, and of the Kentish rag with tht Portland limestone, has caused his boundaries 
f^ tbe strata also to he considered as erroneous, and thus diminished die usefulness of a 
very valuable publication. The bed which 1 have traced in the text from Berks to 
Cambridgeshire, un^ 2 r the name of ffanfu and which is so denominated in Mr. Smith's 
county is, in his r^ucad map ^f England, named oak irec^clay^ and identified 
with the iraald-dBy of Kent and 9as^x.‘ 
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plex^ will make it evident that a great deal is still to be 4>steF« 
mined respecting the beds below the chalk in those districts.-*- 
And since it is probable that a greater con^stency of^ striioture 
than has hitherto been suspected will be found to pervadb the 
>^ole of the extensive tract now mentioned, even this rapid 
view of what remains t<5 be done, will show how muchp there is 
to^ reward inquiry in this department of the geology of England. 

It has been suggested to me, from different quarters, that the 
terms upper and lotver greensand would be preferable, for the 
denomination of the beds which I have named firestone and 
greensand ; and that these two strata, together with the inter* 
vening gault, might form one group, in the general arrangement, 
under the name of ^Ulie greensand formation.’" But the mis- 
application of the term greensand has really been the source of 
so much confusion, that it seems much better to give it up alto- 
gether, and to choose for the beds in question names entirely 
% new. — I know indeed that some of the principal geologists in 
England concur in this opinion. And the propriety of group- 
ing together the firestone and greensand is also doubt- 
ful:— because the firestone beds are not in general separated 
from the chalk by any well marked natural feature, but pass 
into the lower part of it almost insensibly. They sometimes, it 
is true, project beyond the foot of the chalk escarpments so as 
to form a sort of step or lower plateau, as at St. Catherine’s 
Down in tlie Isle of Wiglit ; — but there never is between the tw^o 
strata a well defined valley, such as that which contains the 
gault, and se[)arutes the firestone from the greensand, — a 
natural and cluiracteiistic feature that is seldom wanting. It 
may be added in support of this objection, that the French 
naturalists consider the firestone as a variety of the chalk itself, 
and have named it accordingly evaie-tufauy glauconie^cra^ 
tfCUSCy &c. 

I leave employed tiie term firestone to designate the beds 
above alluded lo, meiely for the purpose of distinction; but it 
is, perhaps, objectionable, inasjuuch as the true firestone forms 
a part only of the beds to which the name qf the stratum is 
intended refer, and is probably not coextensive with the 
stratum itself. — Tlie principles of geological nomenclature seem 
to require, that significant terms derived from external characters 
should be avoided; since, from the great diversity of coraposU 
tioii and appearance which exists in the same stratum-in different 
districts, sucli tonus are very selflom correctly applicable to 
any great extent : — Of this the greensands, as they have beea, 
hitherto denominated, •afford a remarkable ' pri^of. — ^The be^t 
names, therefore, at present in use, are ejther those (like gault 
and lias), which are insignificant tBemselves, but locally em- 
ployed, in districts where the strata with which they are con- 
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nectitd are strongly characterised and well defined— or those 
derfiNdNil from the names of places, where the beds are fully dis^ 
have bpen sufficiently examined: — as in the case 
ot'ma Portland limestone, the Purbeck beds, and the Hastings 
sands. I am upon the whole disposed to prefer denominaticfns 
of the la'St mentioned description, since*" the very terms them- 
selves point to the types in which the characters of the strata 
are best exhibited ; and if tlie place which furnishes the name be 
easy of access, geologists wilf find no difficulty in recurring to 
the standard, for the purpose of verification, in doubtful cases. 

From these combinea considerations, 1 should propose to 
distinguish all the strata which torrn the subject of my last 
communication by different names; and, for the present, not to 
group them together. And as the firestone beds are well 
played at Merdham, near Reigate, a place within a few hours' 
journey from London, while the cliffs at Slumklin and its 
vicinity, in the Isle of Wight, (exhibit very distinctly almost every 
form of what has been called greensand, — in a "district which, 
must always be interesting to geologists, — 1 would suggest 
the adoption of the following series of names, with the hope of 
preventing ambiguity in future 


Projpwt^d mtms of the Syuvniimcs. 

Atrafa. 

1. Chalk Including chalk with and wilhout Jiiats — 

(the craic blanche of the French) andgrcj/ 


chalk — chalk marl of 31 r. Webster. 

2. Mersthambeds . Firestone, — Greensand of Mr. Webster, Isle 

of Wight. — Tajleau, — Craie-chloritce or 
G ! anconie-crai/vnse of the French.* 

3. Gault. Folkstone-mart , — lilac marl of Mr. Webster 

ill the Isle of Wiglit. — Golt-brivk-earth of 
Smith’s county nuij)s, — [I'ctsworth-claj/l 

4. Shanklin sands. Greensand — conirnonly so called. — Upper 

part of the J'erntirinotis sands of Mr. 
W ebster . — G tanconie crat^ense f 

6. Weald ctey . . (By some considered as the same with the 
clay of Telsworth, which, ]ijwe^>er, is 
. probably the gault 1) 

6. Hastings sands. Iron sands , — Lower part of the ferrngi^ 
nous ^nds of Mr. Webster, I. of Wight. 

• The presence^f chert isSncntionwl by Mr. Brongniart as characteristic of the 
<craie-tufau : but the relations of the Glauconie-crayeuse are rendered doubtful by 
what the same, author has menvpnid of its separation in some cases from the Tufau 
by a be<l of bluish clay marl. (Sec Ann. des Mines, i. 257-8, and vi« 550, 547 ; 

or the iransiations in Mr. De la Beche’s ** Selections,** &c. 1824.) * 
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Article XII. 

(To the Editors of the Annals of Philosophy.) 

OENTI.EMEN, 

^ • 

•Feeling extremely anxious that my reply to Dr, Fittoa 
should be inserted in the Amials*o{ this iiionth, I am sorry to 
find that your previous arranj^ements have rendered that impos- 
sible. Since several geologists are concerned in the question, 
and may write upon the subject, I trust that my reply will find 
a place in the next number, and that your readers will suspend 
their judgment until they read my paper, which is connected 
oiflt' with that by Dr. Fittun already published in your last. 

I am. Gentlemen, yours, &c. 

T. Webstek. 


Article XIII. 

Ansirer lo T\lr. Ohseriaiio/is on the hondon Pharma^ 

copetia, r>y Mr. G.Wlhpple. 

(To the hMitors of the Annah of Philosophy.) 
(tENTLE.MEN, lAmiUw, 1824. 

In reply to a few of the hints given in the Annah of Philoso* 
phy fur June, by w ay of improvement on the formulm constituting 
the Xew London Pharmacopfcia (1(S24), 1 should esteem it an 
obligation, if favoured with a translation of the first nineteen 
lines ol’tho pnpt'r, \\\{} parenm In inu/to. 

On the foniiiila tor the prejiaratiun oi suljihate of potash, the 
writer of th(‘ paper is most fatslly mistaken.^ In my opinion, 
the College have acted ino.st judiciously in directing that the 
excess of acid be saturated with potash, instead of lime, for, in 
this instance, they employ a salt of a very^ inferior value to 
obtain orje*of a greater, (and, by the bye, of some considerable 
importance to every manufacturing chemist), and, therefore, 
contriiry to the opinion <»f the writer (of that paper), who says, 
The College would have acted economically in imitating thfj 
directions of the Kdininirgh i-^harmacopaua, by saturating the 
excess of acid of tlie bisuljihate, w'^tli lime instead of potash ; by 
this the waste would have been avoided of using a salt of great^K 
value to obtain one of less.” A single importuni^ to any of the 
drug warehouses will convince him of big error. Moreover, I 
would ask, since economy be the ifia:fiinum* on which he has 
founded his. examination, whether this salt could not be more 
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eci|itoQ|^cally obtained by employing potash in the process for 
formiiil^ the ferrum preecipitatum. 

Ta attempt a de^nition of his remark on the preparations of 
iron, would be Aquam arai^f wherefore 1 shall be obliged, if 
favoured with information, as to its abstract tendency. What 
must be^the inference of an assertion like the following? ^^Tbat 
in the preparations of iron/ there have been some alterations 
which are to be considered as amendments ; but I am apprehen- 
sive that the good which has been done is more than counterba- 
lanced by the omission of improvements^ or the commission of 
errorsJ* Surely, if in the formula, that is, such as have been 
altered, amendments have taken place, how can we ascribe to 
the College a want of ability, or the commission of error? 

My remark relative to the ferri subcarbonas, will be seen in 
the note on sulphate of potash. 

The acidum aceticum fortius. diluted with water does not 
answer for the purpose of making the liquor plumbi subacetatis. 
I have frequently tried it, and ever been unsuccessful, for as< 
soon as it assumes the density, as required in the Pharmacopoeia, 
it becomes opaque, which cannot be removed by filtration. 

Anticipating the insertion of this paper in the Annals of 
Philosophy^ by the which an elucidation of the several paradoxes 
complained of may be obtained,**^ 

I remain very respectfully, Gentlemen, 

Your most obedient servant, G. Whippl i 


Article XIV. 

Proceedings of Philosophical Societies. 

ROYAL SOCIETY. 

This Society re-assembled on the 18th of November; when 
Douglas C. Clavering, Esq. Capt. R. N. w as admitted Fellow^, and 
the Croonian Lecture, by Sir E. Home, VPRS. was read : it 
related to Mr. Bauer^s discovery of nerves on both the foetal and 
maternal surface of the Placenta : a paper, by the skme author, 
•s also reaid, On the Changes undergone by the Ovum of the 
wFrog, during the production of the Tadpole. We shall give 
some account of these papers in the next number of the Annah. 

LII)’NEAN SOCIETY. 

The first meeting of this Society for the present session took 
place on Nov. 2 ; when W. J. Broderip, ^sq. was admitted 

• 1 shall probably tafio somraotl'ce of this communication in the next Numher««>* 
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Fellow, and a paper was read, On three Species of BiniliL jMe 
hitherto undescribed, and the others new to the Ornithdlogv Sf 
the British Islands ; by N. A. Vigors, Jun., Esq. FLS, W^ill 
present a report of this paper in our next. • • 

^ GKOLOGICAL SOCIETY. 

Nov. 5.— A paper was read entitled Observations on a 
Conjparison between the Beds below the Chalk in the Isle of 
Wight, and in the Counties of Survey, Kent, and Sussex ; by 
Thomas Webster, Esq. Sec. G. S. 

Mr. Webster stated, that in a late visit to the Isle of Wight, 
he had been so fortunate as to discover a rock of the same 
nature as the calciferous sandstone of Hastings, a circumstance 
that has furnished him with a fixed point, by means of which he 
had+f^en enabled to compare the beds in the Isle of Wight with 
those of the south-east part of England more correctly than had 
.been done before ; and he presented a table of what he consi- 
dered as the equivalent beds in these two ])laces. lie imagined 
tftat these equivalents had Ix^eii hitherto stated erroneously by 
several geologists ; and he attributed this chiefly to the follow- 
ing causes ; — 1st, The imperfect state of the science, of geognosy 
which had not as yet stablished fixed principles of classifica- 
tion ! 2dly, The want of* acknowledged tt/pes of beds or forma- 
tions, to which all other palt^; might be referred : 3dlj’, The 
difliculties attending actual examinations, arising from the defi- 
ciencies or want of continuity of some beds, and the variation in 
the composition and structure of others; difliculties which had, 
in his opinion, boon undeTraled. 

The author then proceeded to jiuiut out in detail what he 
conceived to be the history of some of the errors that had been 
fallen into. Thus, until lately, the descriptions given by various 
geologists C/f the rock called grcc// sand were supposed to be 
applied to (tne bed only, whereas, in fact, tluae are Iwo beds dis- 
tinct f rom each other, the uuderclifl of the Isle of Wight, and 
the rock of Folkstone, each of whicli had reccived’^his denomi- 
nation. Also in the groups which it had been found necessary 
to form, they had not agreed with each other as to the indivi- 
dual beds enclosed in one grouj). Thus, some had formed a 
group (which* they called the ferrnginons sand) of the sands 
above and he/ow the w eald clay ; while others had attached the 
name of ferruginous sand to those bclotv the weald clay oul^m 
He had also reason to fear, that an error had been cunamUted 
in not identifying the beds which are called^ the ferruginous sandy 
on the west of the chalk, us the Carstdne, Wobouni sand, and 
the Faringdon bed, w'ith the beds in the wQalds* of Kent and 
Sussex to Whicli the name oi' green sand had been givfn. 

2 H 


New Series, vor. viii. 
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The following is the table of equivalent beds above alluded to : 


LocalUtes in the Ishi 


Localities in the SE 

Names proposed for ] 

1 3 

of Wight. 


pari of England. 

the Equivalent Beds, j 

ll^ 

Oulver Cliff, 


Guildford. « 

Chalk with flints. *] 





1 

‘II 

Ditto. 


Ditto. 

Chalk without flints. ^ 

Ditto. 


•Ditto. 

Chalk marl. J 

p 

Underdiff. 


Riegate, Mersdiain, 

Upper green sand. " 

1 



and Beachy Head. 

i 

Ditto. 


Folkstone Cliff. 

Bine marl of the green 

Ji 

11 

_ 


___ 

sand. 

Reddiff, Atherfidd, 


Folkstone, Leith Hill, 

Lower green sand, or 


and Blackgang. 


Ac. 

ferrugino-greensand, J 


. Sandowa Bay and 


Wealds of Rent and 

Weald clay. ^ 

1 


Brixton Bay. 


Sussex. 

g; 

Cowlcaze Chine. 


Hastings. 

Hastings limestone, | 



.... 

— 



iSandown, Brook 


Hastings and Fair- 

Hastings sandstones 


Point. 


light. 

and clays. 

3 

<v 



Isle of Purbeck. 

Purbeck beds. 




Isle of Portland. 

Portland beds. 



Nov. 19, — A paper was read, On the Purbeck and Port- 
land Beds;'' by T, Webster, Esq. Sec. G. S. 

The author observed, that the great general features of the 
geology of the Isle of Purbeck had been already traced out by 
him in his letters to Sir Henry Englefield. He now coniined 
himself to some details respecting the series of limestone beds 
in the Isle of Purbeck, and to those in the Isle of Portland. 

He then proceeded to give a description of the strata from 
which the weil known Purbeck stone used in London, for side 
pavements, &c. is derived. This stone is composed almost 
entirely of fragments of shells. The Purbeck marble contains 
chiefly univalves in a compact limestone, and these in general 
are smaller than the univalves in the Petworth marble, both hav- 
ing been supposed to belong to freshwater shells; but the 
author possessing specimens that contain a mixture of marinq 
with freshwater shells., he cannot consider this as a decided 
freshwater formation,^ a term that, in his opinion, ought to be 
restricted to those beds i^pposed to have been formed in /a/ccs 
only. The common Purbeck stone appears to consist of frag- 
ments ofsiliall bivalves, of which the origin is doubtful. 

Mr. Webstei thfervgs^ve a detailed account of the quarries in 
the Isle of Portland,* ‘which furnish the Portland stone much 
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used in our public buildings. The Isle of Portland consists of a 
mass of limestone lying upon a bed of bituminous clay and 
limestone identical with the Kimmeridge beds. The lower and 
more considerable part of the limestone in th^ Isle of Portland 
abo\^ the Kimmeridge clay, is chiefly oolitic, and contains 
beds of chert ; but the upper part consists of a yellowish ^calca- 
reous stone nearly compact, which contains in it a bed of earthy, 
lignite abounding in silicified portions of trunks of trees, about 
two or three feet in length, some oft which are erect, and others 
lie flat. As far as he could ascertain, the fossil wood was 
nearly confined to this stratum, and is not dispersed through the 
oolite as had hitherto been supposed. 1'hese upper beds of the 
Isle of Portland he considered as belonging to the same forma- 
tion as the Purbeck beds, having found some very similar in the 
IsleUT Purbeck. 

Considering the fossil shells of the Portland oolite to be 
* marine, while those of the Purbeck limestone are chiefly fresh- 
water, together with the great diffenmce in the niineralogical 
character, the author stated his opinion that these two series of 
beds should be kept in separate groups in classing the English 
strata. 


Article XV. 

SCIENTIFIC NOTICES. 

Chemistii\ . 

1 . Mhierals produced bp Heat, 

It has been very often observed, that tlie aiudyses of minerals 
are of comparatively little value, as long as we are not capable 
of reproducing by composition what had been dissolved. Prof. 
Mitsclicriich lias accoinplished this important object. We have 
been gratilied by the sight of beautitul and well-defined crystals 
of greyish white pyroxene, wdiich had been obtained by mixing 
the ct)iistituent parts indicated by analysis in tlTT necessary 
proportion, and exposing tliis mixture to the high degree of heat 
of the poicelaiii furnaces of Sevres. By this means, Prof. 
Mitschcrlich kas succeeded in obtaining several^ species that 
occur in nature. He has likewise observed among the different 
kinds of slags more than forty species in a crystallized state, 
particularly of such minerals as are found in primitive rocks, but 
likewise a good many others which hc>ve not hitherU) been 
observed. We propose giving in our ne^t number a full state- 
ment of the further details of these molt important experiments. 
— (Edin. Jour, of Science.). • * ^ 

2. Berzeliuses Anali/sis of the Snlphato-iri^cm boyaie oj Lead, 
This eminent chemist, in analyzing .sdine specimens of this 

2 H ‘2 
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interesting mineral, sent to him for this purpose by Dr. Brews- 
ter, obtained the following results : 

^ Carborvate of lead 71*1 

Sulphate of lead 30*0 

Muriatic acid Trace *' 

^ Lime • Trace 


101-1 • 

• 

In the letter with which M, Berzelius has favoured us on tliis 
subject, he remarks, that his result accords with that of Mr. Ir- 
ving, of Edinburgh, who found the carbonate of lead to be 73, 
and the sulphate 29, giving an excess of 2*0. — (Edin. Phil. Jour, 
vol. vi. p. 388.) He likewise remarks, that as he had an excess 
of 1*1 of weight of til e stone, it is probable that a part«rrf the 
oxide of lead in it is in the form of a subsalU The result,” he 
adds, as it is, does not agree with the definite proportions j 
and the small quantity of the mineral did not permit me to make 
ulterior experiments.” f 

Mr. Brooke, in his analysis, makes the results agree perfectly 
with the definite jiroportions (Edin. Jour. hi. 118), viz. about 
72-5 of carbonate, and 27*5 of sulphate of lead. He had no 
excess of weight, and did not observe either the trace of muriatic 
acid or of lime. — (Edin. Jour, of Science.) 

MlNEUAeOGY, 

3. Localilies of' Scottish Minerals, 

In No. 2 of the Edinburgh Journal of Science, Hr. Maccul- 
loch has given a list of localities of some Scottish minerals. 
Among these several of the substances which formerly belonged 
to the zeolite family, aie incorrectly named. Under StiUnte 
Dr. M. includes a red mineral from Kilpatrick .Hills, and a 
colourless or slightly tinged substance found at Strontian. These 
minerals difter essentially from each other in their specific 
characters! The first is describe^ in Phillips’s Mineralogy, 
under the name of lleuhmdilCy and the second as Jh ewslerite, 

In reference to Coniptoniley Dr. M. says, ‘‘ If this be a 7iew 
mineral, it the supposed stilbite of Strontian j ” that is, it is 
not a 7 iew mineral. But if Dr. M. had ever examined Compton-- 
itCy and compared it with .BrewstentCj he would have found 
sufficiently marked distinctions between them to have prevented 
his^ copfounding them^ with each other ; and he w’ould also have 
asfcertained that Comptonitc differed from every other known 
mineral. • 

Among the» locjilities of Nadehtein, Dr. M. refers to Kilpa- 
trick Hills.; and he also includes under this species the natrolite 
from Staffa. 

"It is evident that Dr, M. has looked at this tribe of minerals 
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very cursorily, or he could not have erred so widely as he has in 
arranging them under the heads in which they stand in his list. 
Is he not aware that natrolite and mesotype are the same mineral, 
and 4hat the Kilpatrick mineral differs both from mesotype and 
, from nadelsleirty and has jabceived the designation of Thomsonite* 
Had this list proceeded from less ewithority in these matters • 
than»Dr. M. we should not have noticed its inaccuracies. But 
we consider that by thus correcting k, we are rendering a service 
to mineralogy. 

4. On the PyrO’-electi icify of Minerals, 

Haiiy gave the following list of pyro-electrical minerals, with 
the names of those who first noticed their pyro-electrical pro- 


pertjff 

Tourmaline Lemery, 

. Topaz Canton, 

Axiniie Tirard, 

' Boracite, “1 

Mesotype, 1 

Prehnite, y . ...... Haiiy, 

Oxide of zinc, | 

Sphenc, J 


In 1817 and the following year. Dr. Brewster took up the sub- 
ject, and made many experiments relating to it; and although 
want of leisure prevented his extending it so far as he had ori- 
ginally intended, the results he has furnished us with are too 
interesting not to induce us to hope that he will yet find oppor- 
tunities of pursuing it himself, instead of delegating it to other, 
and probably less able hands. 

His method of determining the existence of j)yro-electricity 
of weak intensity, in various minerals, is as follows; — 1 
employed the thin internal membrane of the Arundo Phrag^ 
ynites, which was cut with a sharp instrument intc«-t4ie smallest 
pieces. These minute fragments were w ell dried, and the pyro- 
electricity of any mineral was determined by its power of lifting 
one or more of these light bodies, after the mine^’al had been 
exposed to heat. 1 used also a delicate needle of brass, the 
pivot of which moved upon a highly polished cap of garnet, and 
which was affected by very slight degrees of electricity. 

In this way I determined the pyro-electricity of the follow- 
ing minerals : ’ * * • 

Scolesite,'* jiiainond, 

Mesolite,* . Yellow •orpibaent, 

Greenland mesotype, Analcirae, ^ 

Calcareous spar, Anfethyst, * 

♦ It is probable that the mesotype of HaViy was one*or o&es >f these t'sro minerals. 
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Beryl, yellow, 

Sulphate of barytes, 
Sulphate of Stroiilites, 
Carbonate of lead, 
Diopside, 

^luor spar, red and bkie. 


Quartz, dauphiny, 
Idocrase, 

Mellite i 
Native sulphur, 
Garnet, 

Dichroite. 


in examining the electricity of the tounnaline, I found*that 
it could be shown in a very satisfactory manner, by means of a 
thin slice taken from any part of the prism. The experiment is 
most advantageously performed, when the slice has its surfaces 
perpendicular to the axis of the prism. When such a slice is 
placed upon a plate of glass, and the glass heated to the temper- 
ature of boiling water, the slice will adhere to the glass so fiiJ5mIy> 
that even when the glass is above the U urmaline, the latter will 
adhere to it for six or eight hours. In this way, slices of a very 
considerable breadth and thickness are capable of supporting 
their own weight. < 


On the Exhtence of Pyro-electricity in Artificial Crystals. 

It does not apj)ear from any of Haiiy’s writings, that he even 
suspected the existence of ])yro-electricity in crystals formed by 
aqueous solution. In subjecting some of these to experiment, I 
was surprised to find that they possessed this property, and 
bome of them to a considerable degree. The following is a list 
of those in which 1 discovered it : 


Tartrate of potash and soda. 

Tartaric acid, 

Oxalate of ammonia, 

Oxy muriate of potash, 

Sulphate of magnesia and soda. 

Sulphate of ammonia, 

Sulphate of iron, 

Sulphate of magnesia, 

Prussiate of potash, 

Sugar, 

^ Acetate of lead, 

Carbonate of potash, 

Citric acid, 

Oxy muriate of mercury. 

^'‘Among the preceding crystals t the tartrate of potash and 
soda, and the tartaric Acid; are pyro-electrical in a very consider- 
able degree ; but the action of several of the other salts is com- 
paratively ’ feeble . 

^ On the Pyro-e\cQiricity of the Powder of Tourmaline. 
Among the civ’ ious properties of artificial magnets, none is 
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more remarkable than that which is exhibited, by cutting a piece 
from one of their extremities. If the piece is taken from the 
north pole of the magnet, it is itself a regular magnet, with 
norj^h and south polarity. The very same property was disco- 
vered in the tourmaline by Mr. Canton, who found that if it was 
broken into two parts, when in a sjate of excitation by heat, 
each fragment had two opposite poles. * 

l( we attempt, liowever, to reduce the magnet into minute 
])ortions by any mechanical operation, such as tiling, pounding, 
&c. the particles of steel are found to be deprived of their mag- 
nctical qualities, their coercive power being destroyed l)y the 
vibrations or concussions which are inseparable from the process 
of comminution ; and analogy would lead us to expect the same 
res#if with the tourmaline. 

In order to ascertain this point, I pounded a portion of a 
large opaque tourmaline in a steel mortar, till it was reduced to 
the finest dust. I then placed the powder upon a plate of glass, 
from which it slipped ofi‘, by inclining the glass, like all other 
hard powders, without exhibiting any symptoms of cohesion 
either with the glass, or with its own particles. When the glass 
was heated to its proper temperature, the powder stuck to the 
glass ; and wlien stirred with any dry substance, it collected in 
masses, and adhered powerfully to the substance with which it 
was stirred. This viscidity, as it were, or disposition to form 
clotted masses, diminished with the heat, and at the ordinary 
temperature of the atmosphere, it recovered its usual want of 
coherence. 

Hence it follows, that the tourmaline preserves its pyro- 
electricity even ill the state of the finest dust, and that this dust, 
when heated, is an universally attractible powder, which adheres 
to all bodies whatever.” 

Powdered scolezite and mesolite, after being deprived of 
their water of crystallization, exhibited similar pyro-electrical 
effects with powdered tourmaline. — • 

This fact,” says Dr. Brewster, is a very instructive one, 
and could scarcely have been anticipated. As several minerals 
differ only in the <iuantity of their water of crj^tallh?Htion, the 
powder which was thus pyro-electrical, could not be considered 
either as scolezite or mesolite, but as another substance not 
recognised in mineralogy. The pyro-electrical property, there- 
fore, developed by the powder, cannot be regarded as a property* 
of the minerals of which the powder formed a part, but merely 
as a property of some of their ingrecKents. In which of the 
ingredients, or in what combination of them, , the pyro-electri-a* 
city resides, may be easily determined by Tarther experiments." 
— (Edinburgh Journal of Science.) 
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Mi S C E LL A KO U S . 

Height of' Momit Efua. 

Captain Smyth, in his lately published Memoir of Sicily,*’ 
informs us, that, according* to his measuieinents, Mount Etfia is 
10,874 feet above the level of the sea,'and not 12,000 feet, the 
•height usuolly given to it. Prof. Schouvv, in his L’nltima 
cruzione dell’ Etna, descrita in ima letiera direlta al Cavaliere 
J. J. Alberto de Schienberg, dal Dr. J. Schouw, Giornale Enci- 
clopedico, Agosto, gives nearly the same height to the 

mountain ; it being, according to his measurement, J0,d84 
French feet above the level of the sea. — (Edin. Phil. Journ.) 

6*. Mcdilcrrancau. 

The medium heat of the sea around Sicily, at a depth of from 
10 to 20 fathoms, hy Six’s tiiermometers is from 73® to 76®, 
which, being 10® or 12® wanner than the water outside Gibraltar, ' 
accounts for the greater evaporation, and consequent currents. 
Smyth's Memoir (y ' Sicily, — (Edin. Phil. Jour.) 


Arttci.e 

KUW PATENTS. 

R. Dickenson, Park-street, Southwark, for his improvements in the 
manufacture and construction of metal casks or barrels for the convey- 
ance of goods and products by sea or otherwise — Oct. 7. 

F. Uichinan, Great Pulteney-street, Golden-square, carpenter, for 
improvements in the construction of lire* escapes. — Oct. 7* 

8. Wilson, 8trcatham, 8arry, for improvements in machiiu’i’y for 
making velvets, and other cut v.orks, — Oct. 7. 

J. Hum, West C'okcr, .Somersetshire, vinegar maker, for his improved 
process for manufacturing vinegar. — Oct. 7. 

M. Bush, West Ham, Essex, calico-printer, for improvements in 
machinery or^^ipparatus for printing calicoes, and otlier fabrics. — 
Oct. 7. 

J. Shaw, Milltown, Derbyshire, farmer, for his transverse spring 
slides for/lrump^.s, tronibojics. French-horns, bugles, and every other 
musical instrument of the like nature. — Oct. 7. 

J. T. .Hodgson, V* illiam-stroct, Lambeth, veterinarian, for certain 
improvements in the construction and manufacture of shoes or sub- 
« stances for shoes for horses and other cuttle, and method of applying 
the saoic to the feet. — Oct. 7. 

P. *Cliell, Earl^’s-courtv Kensington, for his improvements on machi- 
nery for drawing., rpving, and* spinning flax, wool, waste silk, or other 
fibrous substia3giccst^-0^:t. J4-. 

J. G. Oxford-street, Charlton -row, Manchester, civil engi- 

neer, for improvecnencs^n the machinery for cleaning, carding, draw- 
ing, Moving, and spinning eotton and w^ool. — Oct. 14*. 
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Article XVII. 

METEOROLOGICAL TABLE. 


1824. 

Wind. 

JiAROAl 

Max. 

ETKR, 

]\Iin. 

Tiiehuo 

Max. 

MKTEtl. 

Min. 1 

Evap. 

Kain. 

lOlhMon. 
T>ct. 1 

S E 

29*50 

29 26 

6S 

'« i 


16 

2 

S ! 

29-91 

2.9-50 

63 

53 1 

— 

- 06 

5 

« i 

29-95 

29 91 

65 

44 

— 


4 

E ! 

2991 

29-5)9 

65 

33 

— 

06 

5'N El 

2^9 79 

Uf)-60 

()4 

43 

_ 

09 

6 E 

29*60 

29-4.5 

64 

47 

— 

37 

7 

S w: 

29-49 

29*45 

56 

45 

— 

15 

8S Wl 

29-6'5 

29--19 

<>9 

52 

— 


9 

w 

2970 

29*(;5 

63 

48 

— 


10‘ K 

29-(>8 

29- 1 1 

: 5.3 

47 



53 

ii:.s E 

29- 1 1 

29 05 

. 60 

43 

— 

12 

1Q,N !' 

29*.') 2 

29*05 

: 55 

37 

— 

11 

U5N W 

2.9*75 

29-52 

4-5 

28 

— 


I4iN W 

29*82 

2.9*75 

50 

29 

— . 


15 N W 

;')() 0.) 

25)*82 

; 48 

28 

— 

_ 

16 N W 

1 8()19 

1 30-05 

1 48 

26 

; 


17 

i V/ 

30*31 

! 30 19 

1 30 

25 

— 

1 

IS, W 

30*31 

i 30*28 

50 

35 

•SO 


1.9S W 

30-28 

' 30*18 

32 

31 

— 

— 

L’oi W 

30- 1 8 

j 3016 

i 36 

36 



21 

IS E 

30*16 

1 30 10 

. 60 

36 

— 


or 

'S E 

I :>o*i{r 

! 30*07 

! ()l 

51 

— 


•23, N \V 

30-07 

30*03 

62 

45 - 

» , 


2-1-iS E 

:io*03 

2.9-72 

; 63 

33 ! 

— 

~r 

25 Is W 

29-72 

. 29-15 

61 

30 

_ 

-2()'l W 

2.9-66 

: 29-45 

37 



— 

271 *W 

29-84 

j 29*66 

; 38 

37^ 

— 


2S' W 

2.9-85 

i 25)-84 

, 33 

48 

-\ 


29' N E 

30*05 

i 251*85 

33 

40 

— 

27 

sol W 

30*18 

I 30*05 

! 48 

33 

— 

- i 

0 1 s w 

30*18 

29-82 

■ 

45 




! 

! 

30-31 

29-05 

^ 09 

25 

•80 

i 2-37 


The observations in each line of the table apply to a period €0 twenty-four hours, 
beginning at 9 A. M. on the day indicated in th^ iirjt «)lun]ii. A dash denotes ^at 
the result is included in the next following obsemwi. 
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REMARKS. 


Tenth Month* — I. Rainy. 2. Showers. 3, 4. Fine. 5, 6. Rainy. 7, Rainy: 
a very distinct lunar rainbow at eight, p. m. 8. Fine : a lunar corona. 9. Fine. 
10 — 12. Rainy. 13, 14. Fine. 15. Foggy morning : drizzly afternoon. 16. White 
fh>st: fine. 17. Ditto. 18. Foggy morning: fine. 19. Cloudy and fine. 
20, 21. Fine. 22, 2.3. Cloudy. 24. Fine* 25. Cloudy. 26. Showers. 27, 28*Fuie. 
29. Rainy. 30. Fine. 31. Rainy. 


RESULTS. 


Winds: NE, 3 ; E,3; SE, 5 ; S, 2; SW, 5 ; W,8; NW, 5. 


Barometer : Mean height 

For the month 29*803 inches. 

For the lunar period, ending the 1 5tli. 29*61 1 

For 14 days, ending the 6th (moon south) 29*864 

For 14 days, ending the 19th (moon north) 29*732 


Thermometer: Mean height 

For the month 

^ For the lunar period 

* ' For J 'days, the sun in Libra. 



Itain 


. 49*1110 
. 52*689 
. 49*350 

. 0*80 in. 

. 2*37 


Stratford^ Ekvent^h J^Uh^ 23, 1824. 


lU HOWARD. 



INDEX 


A BERTH AW limestone, analysis 
of, 72. ^ 

Academy of Sciences, proceedings of, 227. 
Acetates of copper, on the composition of, 
188. 

Acids and alkalies, juice of elder berries a 
test of, 384. 

— free, on the nature of that ejected 
from the human stomach, 68. 

fluoric, on, 330, 4.50. 

double salts of, 339. 

saturating capacity of, 338. 

pnissic, effect of, on vegetation, 304. 

— — » iodous, properties of, 386. 

— sulphurous, anhydrous, on the pro- 
duction of, 307. 

Adelmann, IM. description of an improved 
goniometer, 212, 

Aerial excursion, observations made dur- 
ing a late one, 209. 

Alther, notice respecting, 286. 

Air pump, account of a new one, 255. 
Alcohol, method of eniploying, in vegeta- 
ble analysis, 387. 

Alkalies and acids, juice of elder berries 
as a test of, 384. 

Alumina, Huate of, 334. 

and soda, fluate of, 341. 

American localities of minerals and fos- 
sils, 312, 391. 

Ammonia, fluate of, 333. 

Ampere and Uulong, MUf. abstract of 
their memoir on JVf . Rousseau’s memoir 
on a new method of measuring the powers 
of bodies to conduct electricity, 39. 
Analysis of the red silver ore, 29. 

vegetable, method of employing 

alcohol in, 387. 

Antimony, flu{g;cs of, 337. 

tartarized, composition of, 151. 

Arfwedsonite, characters of, before tlie 
blowpipe, 37. 

Ascension, Right, corrections of 37 prin- 
cipal stars of the (treenwich catalogue, 
23, 248. 

B. 

Baily, Mr. notice of his paper on the oc- 
cultation of the Georgiuni Sidhi by the 
moon, 146. 

Baize and flannel trade, extent of, 316. 
Barytes, fluate of, 333. 

Baryto-caldtc, oh, 1 14— analysis of, 115, 


Battlcy, M. ' .6n his method of preparing 
morphia, 343, 

Beaufoy, Capt. account of some observa- 
tions made during a late aerial excur- 
sion, 209. 

Col. astronomical observations 

by, 11, 141, 286, 325, 419— re- 
marks on the constniction of vessels, 
264. 

Becker, M. bn the effect of prussic acid on 
vegetation, 304. 

Bccqucrel, M. abstract of his paper on 
electromotive actions produced by the 
contact of metals with liquids, &c. 42. 

Berzelius, M, on the results of some che- 
mical analyses, and the decomposition 
of silica, l2l — on the mineral waters of 
(’arlsbad, 12.3 — on inodorous hydrogen 
gas, 153 — analysis f a new lead 
ore, 1.54 — on tJic inflammation of sul- 
phuretted hydrogen by nitric acid, 151 
— on the combinations of acetic add 
with peroxide of copper, 188— -on the 
distinction of positive and negative elec- 
tridty, 236— on fluoric acid, and its 
most remarkable combinations, 330, 
450 — analysis of the sulphato-tricarbo- ' 
nate of lead, 467. 

Bream, M. on a process for making da- 
masked steel, 267. 

Brewster, Dr. on surfaces, composed of 
siliceous iilaments, incapable of reflect- 
ing light, 236. 

Books, analysis of, 60, 144. 

new scientific, ^77, 157, 237, 318, 

398. 

Bonsdorff, M. analysis of the red 
ore, 29. 

Bostock, Dr. ontlir^applic4idlity of Sir H. 
Davy’s discovery' to copper vessels em- 
ployed for culinary purposs, 176, 

Brochantitc, a new mineral substance, on, 
241 — chemical examination of, 243. 

Brooke, 31. on bar 3 rto-caldte, 114. « 

Bussy, M. on the sulphury add of 
Haxqjiy, 259 — on the production of an- 
hydrous liquid sulphurous add, 307. 


or 

Cabbage, red, to presence the odoar of, 
304 .^ . . 
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Cadmium, fluate of, 335. 

Calculi, on a new^method of destroying 
them, 396. 

Calculus, urinary, description of, 1 52. 

Camp£%, on the cause of its rotatory mo- 
tion in’ Water, 75. 

Carlsbad, on the mineral waters of, 123. 

Chalybea# preparations of the I^ondon 
Pharmacopoeia, composition of, 1 49. 

Cdery, manna in the leaves of, 385. 

Cerium, fliuates of, 336. • 

Cliildren, Mr. on the characters of some 
mineral substances before the blowpipe, 
36 — chemical examination of haryto- 
calcite, 115 — reply to an erroneous 
statement respecting Sir II. Davy’s me- 
thod of defending the copper sheeting 

s for ships’ bottoms, 141 — chemical exa- 
mination of brochantite, 245 — on the 
mistatements respecting Sir H. Davy’s 
method of protecting the copper 
sheeting of ships’ bottoms, 362 — che- 
mical examination of roselite, 44 1 . 

Chilton, Mr. description of an improved 
rain gauge, 109. 

Clarke, Rev. E. D. biographical notice of, 
401. 

Chloride of lime, instructions fur the assay 
of, 218. 

Chromium, fluates of, 336, 337. 

Chrysoberyls, American and Brazilian, 
analyses of, 305. 

Cinnamon stone, analysis of, 310. 

Clocks, improvement in, 7 6. 

Cobalt, fluate of, 335. 

Columbite of liaddam, account of, 359. 

Conybeare, Rev. J. J. biographical sketch 
of, 162. 

Copi>cr, acetates of, on the composition of, 
1 88. 

1 fluate of, 335, 336. 

' - metallic, soluble in ammonia, 77. 

peroxide of, organic analysis by, 

308. 

sheeting, oif^die method of pre- 
venting the corrosion of, 94. 

— vessels, on the applicability of Sir 
H. Davy’s di^overy to, 177. 

ColTosion of she^ng, and the me- 

^od of preynting, sN. 

Cumming, twv. Mr. on the use of gold 

leaf as a test of electromagnetism, 321. 

Crystals, contrajcrion of, by heat, 393. 

— 1 artificial, pyro-elcctricity of, 469. 

Cystic oitidfi, on the, 14f6. 


V. D. 

papa, Mr, on the of nitrous gas in 
eodiomet^, 149. « ' rs «* 

on his work pnhy- 

giomotty, 215. 


Daniell, Mr. reply to die remarks of X, 
257, 139. 

reply to him by X, 348* 

Daphne, alkali of, on the, 305. 

Davies, Mr. on an application of mathe- 
matics to chemical analysis, 99. 

Davy, Si# H. on the corrosion of copper 
sheeting by sea water, and the method 
orpreventing, 94 — defence of his cne- 
tliod of defending copper sheeting, 141 
— reply to the mistatements respecting 
his method of copper sheeting, 362. 


E. 

Edinburgh, rare minerals found in the 
vicinity of, 1 56. «'• 

Elder berries, juice of, as a test, 384. 

Electricity, abstract of a memoir on a new 
method of measuring the powers of bo- 
dies to conduct, 39. 

— — • on the transmission of, through 
tubes of water, 48, 1 16. 

produced by the congelation of 

water, 157, 

» '■ ■' — positive and negative, distinc- 

tion of, 236. 

Electric current, on certain motions pro- 
duced by, in fluid conductors, 170, 27 1 . 

Electromagnetic effects, mode of employ- 
ing them to ascertain the change which 
certain solutions undergo by contact 
with the air, 42. 

Electromagnetism, on the use of gold leaf 
as a test of, 32 1 , 

Emmett, Kev. Mr. on an anomaly pre- 
sented by the combination of potassium 
and oxygen, &.c. 205 — on the expan^ 
sion of liquids, 254, 

Engine, explosive, account of, 157. 

— steam, on the advantages, &c. of 

high, mean, and low pressures, 357. 

Erlanite, a new mineral, description of, 
389. 

Etna, Mount, height of, 472. 

Eudiumetry, on the use of nitric oxide in, 
149. 

Expansion of liquids, on th,e, 254. 

Explosive engine, account of, 157. 

F. 

Faraday, Mr. examination of taschjum, 
149. 

Fayerman, Dr. on the use of acetate of 
lead in hydrophobia, 232. 

Fitton, Di*. inquiries respecting the geolo- 
gical relations of the beds between the 
chalk and the Furbeck limeatone series 
in the south-east of England, 865— no- 
tice of his paper on the* geology of the 
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coMU sf the Eng^h Channel, &c. 6T — 
additions to his paper on the Isle of 
Wight, 45S. 

Fluate of potash, 332--8oda, 382— lithia, 
333— ^monia, 333 — ^barytes, 333 — 
strontian, 334 — 334 — magnesia, 
•34 — gluctna, 334 — yttria, 334 — alu- 
mina, 334 — zirconia, 334 — jxidule of 
manganese, 335 — oxide of manganese, 
3S5*^xidule of iron, 335^ oxide of 
ifon, 335 — zinc, 335 — cadmium, co- 
balt, nickel, and copper, 335~oxidule 
of copper, oxidule and oxide of cerium, 
lead, oxide of cliromium, 336 — oxidule 
of chromium, antimony, tin, uranium, 
silver, mercury, plalinuiu, 337. 

— — silica, composition of, 455. 

soda and alumina, 34 1 . 

Fluoric acid, on, 330. 

" ■ saturating capacity of, 338. 

Fowling pieces, on fulminating powders 
used as a priming for, 395. 

Fraser, ]Mr. notice of his paper on the 
geology ef the province of Khorosan, in 
Persia, 65. 

Fulminating powders employed as priming 
for fowling pieces, 395. 


a. 


Gahn, J. G. biographical account of, 1 . 

Garnets, analysis of various, 388, 

Gas, hydrogen, inodorous, 153, 229. 

Gay-Lussac, instructions for the assay of 
chloride of lime, 218 — on paratonnerres, 
or conductors of lightning, 427. 

Glucina, fiuate of, 334. 

Gmclin, M. analysis of tourmaline, 73. 

Dr. analysis of pirite, 309. 

Gobel, Dr. on the composition of tartar- 
ized antimony, 151. 

Gompertz, Mr. notice of his paper on the 
differential sextant, 145. 

Goniometer, description of an improved 
one, 2 1 2. 

Gray, Mr. on the arrangement of the pa- 
pilonida^, 110— on the natural arrange- 
ment of thepulmonobranchous mollusca, 

107. 

Gunpowder, dh tlie lieat produced by firing 
of, 245. 


II. 

Hare, Dr. electromagnetic and galvanic 
experiments by, 3 1 7 . 

Ht^craft, Mr. on tlie heat produced by 
^ng gunpowder, and on the intense 
heat of blast furnaces, 245. , 

Heat, minerals produced by, 467. 

on that produced by firing gunpow- 
der, and that of blast furnaces, 245. 


Heat, unequal distribution of, In the pris- 
matic spectrum, 235. 

Henry, Dr. experiments on the'anal^cKf 
some of the aeriform compounds of ni- 
trogen, 299, 344. 

Herapath, Mr. bn the solution*of a? « x, 

.322, 420. • Jr 

Herschel, Mr. on certain motions produced 
in fluid conductors when tttgtsxniiting 
<he electric current, 170, 271. ^ 

Hissinger, M. analysis of various garnets, 
» 388. 

Howard, Mr. meteorological table, 78, 
160, 239,319, 399. 

Hydrogen gas, inodorous, 1 53, 229. 

— and oxygen, infiammation of a 

mixture of, under water, 387, 

sulphuretted, inflammation of, 

by nitric acid, 151. 

I^ydrophobia cured by acetate of lead, 
232. 

Hydrophosphoric gas, ignition supported 
by, 304. 


I. 

Ignition supported by hydfopbosphoric 
gas, 301. 

Iron ore, argillaceous, analysis of, 72. 

oxide and oxidule of, fiuate of, 335* 

Iodine and phosphorus, action of, 1 54* 


K. 


Kirkdale cave, observations on Mr. Penn's 
theory of tlie formation of, 50. 


L. 

Labillardiere, M. on the LiUebonne sta- 
tue, 102, 

Lassaigne, IM. on the means of detecting 
the presence of morphia, &c. 228. 
Latrobite, characteT;^ of, before the blow- 
pipe, 38, 

Laugier, IM. analysis of a urinary callus, 
162. ^ 
liead, fiuate of, 336. 

— — ore, new on|, analyw^ of, 154. 

sulphato-tricarbonat\ of, analysis 

of, 407. \ 

Leather, tanning of, on the best method of 
chemically ascertaining the value of ^he 
different articles used for, 180. 
Leuthwaite,. Mr. on the* tratlsmission of 
• cledSricity through tubes of water, 116. 
Lenzinite, description and analysis of, 3^1.5^. 
L4vy, M. on « new mineral subst^ce, 
241, 439. , 

Lewenau,. M. on the extraction of side- 
muxiTOom tSe sulphureous d^KMtts left 
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M «ulphttiac 

Ii^ 94^9 i«mfivks aa, 81, 

‘ i ’ hmi «en»8tnal tources. 

„ iiq,J8L« * 

yi(il0^ 9W4V^ <^9 mstructions te* 
'' iaMBtpMf 487s' 

imalyds of the statue found 

A^ionT 

ehionde of, instructions for die as- 
say <^,218. * 

,4uate of, 334; 

and magnesia, method of estimating 

tibe fuaad^ of, 2d, 

mtaktd of, decomposed by potash, 
309* 

«%ated fluate of, com^sition of, 
455. 

l^uids, expansion of, on the, S54. 
lactone, Aberthaw, analysis of, 7!^. 
lithia^ fluate of, 333. 


51. 

Ilpc CuSod^ Br. notice of his paper on 
dto possibility of changing the residence 
of eertain fishes, .394, 

Magnesia and lime, method of saturating 
tiisB quantideB of, 99. 
fluateof, 334. 

Manganese, oxidule and oxide, fiuates of, 

m 

•———peroxide of, composition of, 
295« 

Manna, existence of, in the leaves of ce- 
leiy, 385, 

Matold% desciiption of, 398. 

Massott^ 51. notice of his paper on the 
variation of die mean motion of tlic co- 
metof £ncke, 14 . 7 . 

Mathemadcs, application of, to chemical 
imalyiii, 99. 

MediterranesiD, temperature of, 479. 

Mrioaite, analysis of. 389. 

5|ef^ry, fiuates of, 337. 

M^rol^al table, 78, 150,239, 319, 

Mimes, jtempetat,...e of, the, 446. 

Minends and ftasUs, American localities 

pi^uced by heat, 467. 
pyrii-electricity of, 469. 

- rare, found in the vicinity of 
j!dipbm^vl56, « 

— — tlSc^h, localities of, 468. 

notice of, 392. 

5^todieriidi, Prof. on the contraction of 

^ petals by beat, 393r~on die produc- 
by cheat, 467. 

Mdlbsca, ptdxnonobraiielpis,^ the na- 

107, ^ 


5iorphia, on die means of detecting the 
presence of, 228. 

- ■■■ on Mr. Battley^s method of 

preparing, 343. 

51oyIe, on die temperature of mines, 446 


Nerves, optic, on semi-decussation of, 
294. ’ ’ 

Nickel, fluatc of, 335. 

Nitrogen, aeriform compounds of, analy- 
ses of, 299, 344. 

Ncudhausen, sulphuric add of, on die, 
259. 


O. 


Observations, astronomical, 11, 141, 286, 
329, 419. 

Optic nerve, on semi-decussation of, 294. 
Optical axes of crystals, on the inclination 
of the line dividing the, 393. 

Oxalate of lime decomposed by potash, 
309. 


Oxide, cystic, on the, 146, 

— - — - nitric, on the use of, in eudiome- 
try, 149. 

of manganese, compo.sition of, 

225. 


Oxygen and hydrogen, inflammation of .7 
mixture of, under water, 387. 


r. 

Papilonids, on the arrangement of, 119. 

Paratonnerres, or conductors of lightning, 
instructions respecting, 427. 

Patents, new, 78, 158, *^238, 318, 398, 

472. 

Patten, 5Ir. on a new air pump, 255. 

Penn, 5Ir. observations on his theory con- 
cerning the formation of the Kirkdale 
cave, 50. 

Pepper, black, on zirconia in, 149. 

Petaiite, discovery of, on Lake Ontario, 
73. 

PfalF, C. H. on the deoxidizing property 
of the vapour of water, 4;». 

Phillips, li. analysis of argillaceous iron 
ore, 72.— of Aberthaw limestone, 72 — 
composition of the chalybeate prepara- 
tions of die London Phamiacopceir., 
149. 

—A., answer to his observations 

on the London Pharmacopoeia, 463. 

Phosphorus and iodine, action of, 154. 

Phosphuretted hydrogen, on the composi- 
tion of, 213. 

. on, 247. 

Pinke, analysis of, 399. 
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Platmum, fluate of, 3S7. 

Potash, fluate of, 332. 

Potash, silicated fluate of, composition of, 


Potassium and oxygen, on an anomaly 
presented by the combination of, 205. 

Powell, Mr. remarks on solar light and 
heat, 81, 287 — on light and jj^eat from 
terrestrial sources, 158, 181, 

Pjjjsj^tic spectrum, unequal distribution 
or heat in, 235. 

Prout, Dr. on the nature of the acid of sa- 
line matters usually existing in the sto- 
machs of animals, 117. 

Prussic acid, effect of, on vegetation, S04. 

Pyroacetic spirit, on the properties of, 
69 . 


Pyro-electricity of minerals, and artificial 
Ijjrystals, 469. 

P3rroxylic spirit, on the properties of, 09. 


R. 

^ Rain gauge, description of an improved 
one, 109. 

Rochdale, extent of baize and ffannel 
trade at, 3 1 6. 

Rousseau, M. report of his memoir on a 
new method of measuring the powers of 
bodies to conduct electricity, 39. 


S. 

Sahlite, singular form of crystals of, 3 1 0. 

Salts, double, of fluoric acid, 339. 

Sandstone, ola red, remarks on, 1 1 , 

Scropc, M r. notice of his paper on the geo- 
logy of the Poiiza island, 63. 

Selenium, on the extraction of, from tlie 
sulphureous deposits left in the manu- 
facture of sulphuric acid from pyrites, 
104. 

discovery of, in the volcanic 

rocks of Lipari, 156. 

an attendant of sulphur, 230. 

Sementini, M. on iodous acid, 

Scybert, Mr. analyses of clirysoberyla, 
315. 

Silica, fluate of, composition of, 455. 

— — on the decomposition of, 121. 

Sillimanite, description of, 315. 

Silver, fluate of, 337. 

— - ore, red, analysis of, 29. 

Society, Astronomical, proceedings of, 
64, 145. 

Geological, proceedings of, 65, 

465. 

■ liinnean, proceedings of, 63, 464. 

Royal, proceedings of, 63, 464. 

Smithson, 5Ir. observations on Mr, Penn's 


47ft 


theory cencemi^ the tut the 

Kirkdale cave, w. 

Soda and alumina, flntte of, 341. 

fluate of, 332. , ^ 

silicated fluate of, composition of, 

455. ’ ’ ' ‘ 


Sfdutians, dianges yrhich 'certaii^/'dnAergo 
by contact with the air, aacmsihecli>y 
electromagnetftm, 42. 

South, Mr. coTKctions in right ascent^ 
of 37 principU stars of the Oreotwich 
• catalogue, 23, 248. 

— — Mr. W. on Mr. Battley*«xnethod 

of preparing morphia, S4S. 

Spirit, pyroacetic, on the properties of, 69. 

pyroxylic, on the properties of, 69. 

Spnidelstones, analysis of, 140. 

Stars, right ascension of 31, corrections 
in, 23, 248. 

Steam-engines, on the advantages of htg^, 
mean, and low pressure, 351 . 

Steel, daimuikcd, process for making, 
267. 


Stomachs of animals, on the nature of the 
acid and saline matters usually aviating 
in, 111. 

on the nature of the firee acid 

ejected from, 68. 

Strontian, fluate of, 334. 

Strychnia, salts of, volatility of, 384. 

Substances, mineral, on the characters of 
some, before the blowpipe, 36. 

Subphosphuretted hydrogen gas, on, 24 T. 

Sulphates of uranium, native, description 
of, 390. 

Sulphuric acid of Saxony, on the, 259. 

Sulphurous acid, anliydrous liquid, on the 
production of, 307. 

Surfaces, incapable of xefleetiDg on, 
236. 


T. 

Table, meteorological, 18, 150, 239, 319, 
399, 413. 

Tallow, mountain, 4ici>pertie8 of, 155. 

Taschium, a supposed new metal, exami- 
nation of, 149. 

Tellurium, new locality of, 23 1. 

Thomson, Dr. reply td”^. Vauquelin'* 
remarkon a supposed ^ntradiction in 
his System of Chemistr^203— >oneub< 
phosphuretted hydrogen gas, 247. 

Tide, extraordinary one, 2M. 

Tin, fluate of, 337 . 

Tophain, Rev. J. analysis of Ifls EptCome 
of Chemistry, 60. ^ • 

Torryf Dr. on the columldte of Haddam, 
359. ^ 4 

Tourmaline, composition of, 73. 

Traill, Dr. on thq^action of iodine and 
'i(gus, J54. 

f gold, method of deaning, 76. 
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'Ml on Ignition supported hf 
hydre^liosphoricgf:8, &0. 304* 

o&'tjbodeoxidiasingpro. 

M* unslyi^ of the met8l.,of 
, the staMe found at loUebonne, lOl.— 
on a contradictioQ in Thomson’s System 
^CShmiitiT, J47— on ^ alkali oftho 
. T^no, 305. r 
Veg^ble alkalies, volatitityofsomeof, 38^ 
V«MstMr4liew8truction of, 264. 
Tesmdan imnaalii, notice of, 392. 
ifontte of, 337. 

tulphatCS of? descripition of, 

. 39o; 


w. 


466— on the Purbeck and Porthtnd 
beds, 467, 

Whipple, Mr. on nitric ether, 386— an« 
swer to Mr. Phillips’s observations on 
< the l^ondon Pharmacopoeia, 463. 
W%ht, Isle of, additions to Dr, Fitton’s 
paper, on, 458. t 

WoUastoy, Dr. on semi-decussation of tlie 
optic nerves, S94. 

Woodward, Air. on the transmission of 
electricity through tubes of water, 4lj. 


X. 

X.’s remarks on Mr. Daniell’s work on 
Hygrometry, 215--re^y to Mr. Da- 
niell’s observations, 257, 348. 


Water, eongdhUion of, electricity pro- Y. 

din^dby, 157. 

ya^r <jf> on the deoxidizing pro- Yttria, fluate of, 334, 

p^l dC,''45. 

Waigip;i T. additional remarks on the 
el^rSd sabdatone formation, &c. U. Z. 

Waster* Dr. an amount of new localities 
of Atj^can minerals, 73. Zinc, fluate of, 334. 

•-i— — — Mr. on the Ide of Wight, 4 Zirconia, fluate of, 334. 

Dodee of his paper on,^%B-?— , — in black pepper, 149. 
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